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HIGH-SPEED LATHES. 


Tue special lathe for cutting metal at high speed is of 

uite recent origin. High-speed steel was first shown 

ublicly in use at the Paris Exhibition of 1900, but since 
that date, that is to say in less than four years, not only 
have English steel makers outdistanced the whole world 
in the production of special tool steel, but the tool 
makers have met the call upon them for exceptionally 

werful tools by a number of designs that seem to leave 
Pat little to be desired. 

The problem that was set the lathe maker by the 
introdustion of the new steel is by no means easy to 


thrust away from the tool which is not easily measured. Dr. 
Nicholson’s tests point to it being in the neighbourhood of 
about one-third of the vertical pressure. The case is further 
complicated by the fact that the tool is generally pressing 
the work away from the back centre on a more or less axial 
line.. Hence in the absence of any experimental data it 
is not possible to say with any certainty to what the 
stresses to be borne by the back centre amount, but 
there can be little doubt that as from five to ten times the 
amount of work is done in these lathes as in old lathes, a 
more powerful loose headstock is an absolute necessity. 
To design one is in itself no easy problem, and the 
drawings that we are able, through the courtesy of 


‘ 


page iv. Tee slots, it will be seen, are worked all 
along the bed and provide accommodation for as many 
bolts as may be deemed necessary, and these shorter 
than are possible with keep plate designs. Dean, Smith, 
and Grace employ a similar design in a large lathe, 28in. 
centres, illustrated in Fig. 36, page xii. Lang’s design 
with solid spindle is also excellent. It will be observed 
that in the two special designs by Hulse, illustrated in 
Figs. 12 and 13, the beds are duplex. Both the lathes are 
of very large size, so that in a sense the cases presented 
are exceptional. Where single beds have to be dealt with 
objection is felt to clamping on to the guiding edge for the 
carriage, and thus even where it would be possible to do 


Fig. 1—18-INCH ELECTRIC SHAFTING LATHE—DARLING AND SELLERS 


solve. It was not, it is true, a difficult matter to increase 
the power ofa lathe by enlarging the cone pulleys both in 
width and diameter. But by doing so only a partial 
solution was offered. Where we had been used to 3 or 5 
horse-power, now 20 to 60 had to be consumed in lathes 
of even moderate dimensions. Hence the strength and 
proporticn of parts demanded attention. Furthermore the 
desire to employ the fine material provided to the best 
advantage rendered it essential that every lathe should 
have a large range of speeds, and it was desirable that 
the change from one to another might be quickly effected. 
The fast headstock therefore required careful revision as 
a whole, and we shall show how many and varied 
are the designs which an attempt to combine flexibility of 
speed with great power and efficiency under all possible 
conditions has brought about. We may particularly 
direct attention to the development of the all-gear head, 
which present indications point to as the design of the 
future, particularly where electric driving is employed. 
But it was not only the fast headstock that required 
tevision—the loose headstock also soon began to show need 
of attention, and it is still the weak placein many designs. 
he tremendous forces that have to be withstood by the 
back centre have not, perhaps, in the absence of definite 
figures, been fully grasped. Now, however, that we know 
with a good deal of certainty that pressures of as much as 
8 to 10 tons have to be borne by the cutting tool we may 
roughly estimate the pressure that the loose headstock has 
toresist. Obviously, the worst possible condition must 
be considered, that is when the tool is closest to the back 


centre, ‘In this case the pressure tending to lift the work | 
Upwards where a single tool is used is but little short of | 


whole pressure on the tool, and the force trying to 
thrust it back due to the inclination of the back centre will 
getting on for 5or 6 tons. These figures\are but rough 
estimates. There is probably beside the vertical force a 


several makers, to put before our readers merit careful 
study. The spindle and its appurtenances do not present 
many difficulties, and practically the whole trouble may 
be resolved into the matter of holding the main casting 
rigidly on the bed. The one bolt that was sufficient in 
old lathes is now useless, and three, four, or more have 
to be used. 
span the bed and be clamped on the edges of the shears, 
rigidity might be fairly easily attained ; but this design is 
in general precluded by the necessity of taking extensions 
of the slide rest past the back centre. In some lathes, how- 
ever, it is possible to employ it, and we show several designs 
—see Figs. 12 and 13—by Messrs. Hulse and Co. where 
this plan is used. Where, however, as in the majority of in- 
stances, it is not possible to work in a design of the kind, 
bolts and akeep plate have to be employed, and to so design 
matters as to get bolts in is not easy, for the bolts should 
certainly be short, and the practice of taking them through 
to the barrel is not to be commended. It must be remem- 


bered that steel is elastic, and under the stresses to which it 


is subjected it lengthens. The longer the bolt the more 
it stretches. It is for this reason almost impossible ‘to 
make long bolts hold rigidly. 
very small amount of extension and contraction going on 
in them with every change of load. 


better. 
found further on, and we may, perhaps, point especially 


| to the Tangye design, which is illustrated by drawings 


in Figs. 47 and 49, and which seems to meet very well 
the condition laid down. The 12in. design has, it will be 
seen, a spindle of the abnormal diameter of 4}in. Other 
makers are content with about 34in. for this size lathe. 


| Attention may also be directed to the new design that 


Hetheringtons propose employing in all their high- 
duty lathes for the future. It is illustrated by Fig. 7, 


If the base of the headstock could be made to | 


There is always a certain | 
| thrust against them, when the spindle was screwed home, 
" Hence we repeat | 
short bolts only should be used, and the shorter the | 
Several examples of good loose headstocks will be | 


so it is rare for the base of the loose headstock to extend 
over the edges of the shears. 

There is another point of some interest in connection 
with the loose headstock, and that is the back centre 
proper. Several makers are giving it their attention in 
the hope of finding some method of reducing the troubles 
produced by friction under the great loads that have to 
be faced now-a-days. So far we have not heard of 
anything that can satisfactorily replace the ordinary 
loose centre, but it may be worth while to men- 
tion a remarkable device tried by Tangyes and 
which was very satisfactory for light work. In place 
of the ordinary centre a hard steel cup, with a 60 deg. 


| angular hole in it, was used. A hard steel ball rested in 


this hole, and in the similar hole in the work, which was 
thus supported. The ball worked round under light loads, 
and was satisfactory ; but when heavier work was tried 
it stuck fast, and soon heated. The fact that the experi- 
ment was not successful makes it none the less in- 
teresting. 

Loose centres, too, are beginning to give trouble by 
sticking, and it has been found that the old method of 
forcing them out by making the screw long enough to 


is unsatisfactory, and in one case of a fairly large lathe 
which came to our notice, the screw was buckled up in 
the endeavour to force out the centre. For this reason 
the practice, which is common in large lathes of put- 
ting a forcing nut round the loose centre to start it, 
may be found necessary in lathes of medium size designed 
for high power. 

By the excellent paper on the design of headstocks 
that he read at the Manchester Association of Engineers 
in November; 1903, Mr. P. V. Vernon, of Messrs. Alfred 
Herbert’s, has constituted himself one of our leading 
authorities on this subject, and the following discussion 
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of high-speed headstocks has been kindly contributed to| The older designs of headstocks were found to be fairly 
this Supplement by him. It bears largely, it is true, on | satisfactory for use with ordinary tool steel, but the in- 
the design of headstocks of a special kind, but it is in a | troduction of high-speed steels has changed the conditions. 
large measure generally applicable, and it will, we think, | The torque has with it no longer any particular relation 
be read with interest. | to the speed at which the spindle rotates—that is to say, 

In this article Mr. Vernon outlines a method by | that the same lathe may require to take a heavier cut on 
which the varying factors of belt speed, gear ratio, | a given diameter at a high speed using high-speed steel 
werk speed and work diameter may be amalgamated into | than. on the same diameter at a lower speed using 
a ceries of numerical quantities, which will indicate the ! ordinary steel. 
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value of the driving gear and the amount of cut which 
can be taken on all diameters of work at all cutting 
speeds. 

The introduction of high-speed steels has in many 
respects altered the conditions governing the design of 
lathe headstocks. In the case of the ordinary headstock, 
as hitherto made, whether double or treble geared, the 
conditions were, broadly speaking, that the maximum 
amount of torque on the spindle was required at the 
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If lathes could be set apart for use with high-speed 
steel only, then the conditions would be similar to those 
hitherto in force with ordinary steels, the average spindle 
speed, however, being raised in proportion to the greater 
cutting speed possible with high-speed steel. Specialisa- 
tion, however, has only reached this point in a limited 
number of cases, and in producing a machine for a variety 
of work it is found necessary not only to have the correct 
power and speeds for high-speed steels, but also for 











practice direct motor-driven tools are only used in g 
limited number of cases, and although they will probably 
increase largely in the future, yet at the present time the 
cone-driven machine is doubtless of a more genera] 
interest to the average user. 

The conditions to be met in the case of a headstock for 
bar work are as follows:—It must have sufficient range 
of speeds for both high-speed steel and ordinary steg| 
tools. It must have speeds slow enough for screwing the 


Oil hole tocome opposite slot in bush. 
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Fig. 2—HIGH-SPEED HEADSTOCK—ALFRED HERBERT, LIMITED 


maximum diameter with dies made of ordinary steel. 
It must have sufficient power at the high speeds to take 
heavy roughing cuts. 

The ordinary double-geared headstock fails on the high 
speeds owing to the fact that the gearing is out of action, 
and the belt-drive alone is not powerful enough for heavy 
cutting. To remedy this either the cone-pulley must be 
increased in diameter or width, or both, or gearing must 
be introduced on the high speeds, 


























Figs. 3 and 4—HIGH-SPEED HEADSTOCK—J. HETHERINGFON AND 


slowest speed, the minimum amount being required at 
the highest speed, the torque varying inversely as the 
speed between these limits. These conditions have 
never been quite fulfilled owing to the variations of belt 
power due to the different diameters of the various steps 
of the cone pulleys and to the changes in countershaft 
speeds, the ideal requirement under the old conditions 
being, of course, a constant speed belt, the whole of the 
speed changes being made in the headstock between the 
belt and the spindle. 


ordinary tool steels. The example selected to illustrate 
this article is the designiof‘a headstock for dealing with 
work made from the solid bar, and which is driven by a 
cone pulley and gearing. The general principles laid 
down, however, will be applicable to headstocks for general 
work, and, in fact, also to the driving mechanism of other 
machine tools than lathes. 

The direct-connected motor-driven machine is, of 
course, specially suitable for use with high-speed steels if 
properly designed, but at the present stage of workshop 
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Assume the case of a lathe having double gears of 6 
to 1, the headstock being of ordinary design and the 
speed range sufficient for the requirements of the work, 
and suppose we alter this headstock by substituting 
12 to 1 for the 6 to 1 gears, introducing an alterna- 
tive set of gears of 2 to 1 ratio, and doubling the 
speed of the cone pulley. The result will be that the 
speed range will be the same as in the case of the first 
headstock, but the power delivered by the belt: will be 
exactly doubled. The usual friction clutch or lock bolt 
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for connect 


will not be required, as the cone pulley will always run at | invariable speed ratio. 
h are higher than the spindle ever requires | how each spindle speed is obtained, and it should be 


speeds whic 
to run. 


4 headstock designed on these lines is shown by 
3 age ii, which has been constructed by | 
Alfred Herbert, Limited, Coventry, for dealing | smallest step of the cone pulley, which is larger than the 
It will be seen | largest step of the cone pulley of many headstocks of this 


Fig. 2 on 
Messrs. 
with bar work on hexagon turret lathes. 


ing the cone pulley direct with the spindle | shaft drives the spindle through a pinion and gear at an 


The speed table, Fig. 2, shows 


| noticed that the geometrical progression is adhered to as 
| closely as the pitches of the gears will allow. 
| Another point worth noting is the large diameter of the 


that in general appearance the headstock resembles an | height of centres, and by referring to the speed table it 
ordinary double-gearcd headstock, but, nevertheless, | will be seen that the arrangement of the speeds is such 
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Fig. S-CURVE OF POWER VALUES 


Sin. Cente High-speed Headstock. Table of Power Values. 















































GEAR 1-96 to 1. 


























































































































Square inch of 
belt per tum} 203-2 221-6 249-1 203-2 221-6 240-1 203-2 221-6 240-1 
Ph pl 3 807-5 260-2 229-2 185-9 158-2 183-8 114-6 93-9 82 
Diameters: og i = Power oe Power F — Power a | Power| = Power _— | Power et | Power = Power 
min. | Y@Ue-} min. | Ue} min. | Value-| nin | valee. | min, | Value. | value | jain. | value. | in, | Value Les | value 
jin b0-1 [268-6 | TF | aaee | dea | goo? | aaa | a5a-0 | 10-8 | sea | or | cont | 75 |2506| @8| 202) 54 | sont 
gin. 30-2 | 172-8 | 25-5 | 188-1 | 21-6 | 208-9 | 18-4 | 172-5 | 15-5 | 188-1 | 18-1 | 203-9 | 11-2 | 172-5 | 9-5 | 188-1, 8-1 | 208-9 
jin. 40-2] 120-3] 34 | 141-1 | 28-8 | 152-9 24-5 | 129-8 B07 | tated | 17-5 | 152-915 | 129-8 | a2-7 | 142-2 | 10-7 | 152-9 
gin. 0-3 | 103-5 | 42-5 | 112-8 | 86-1 | 122-3 | 80-5 | 108-5 | 25-8 | 112-8 | 21-9 122-3 | 18-7 | 103-5 | 15-9 | 112-8 | 13-4 122-3 
jin. 60-4) 86-2) 51-1 4 43-1 | 102 36-7 86-2 | 31-1 94 26-3 | 102 22-5 | 86-2. 19 94 16-1 | 102 
jin. 70-4] 73-0! 59-5 | £0-6] 50-4) §7-4/| 42-8] 73-9 | 56-2 80-6 | 30-6 | 87-4 | 26-2 | 78-9 | 22-2 80-6. 18-8 | 87-4 
lin. 80-5 | 64-7 68-1 70-5] 57-6 | 76-5 | 48-0] 64-7 | 41-4 70-5 | 35 | 76-5 | 30 64-7 | 25-4 | 70-5 | 21-4 3 76-5 
}jin. 90-6) 57-5 76-6 62-7] 64-8 C€7-9 | 55 57-5 | 46-6 | 62-7 | 39-5 67-9 | 33-7 57-5 | 28-5 | 62-7 | 24-2) 67-9 
1jin. 100-6 | 51-7| 85-1 56-4] 72-1| 61-1| 61-2] 51-7 | 51-7| 56-4} 43-8 61-1 | 37-5 | 51-7 | 31-7 | 56-4 | 26-8) 61-1 
ljin. 110-7 47 93-6 51-3 | 79-2) 55-6 | 67-3 | 47 56-9 | 51-3 48-1 55-6 | 41 2 47 | 34-9 | 51-8 29-5 | 55-6 
lhin. 120-7 43-1 | 102-2} 47 | 86-5] 50-9! 73-4 43-1 | 62-1 47 52-5 | 51 45 | 43-1 38-1 47 | 32-2) 51 
]gin. 130-8 | 40 110-7 43-4) 93-7) 47 79-5 40 67-3 | 43-4 | 56-0 47 | 48-7 | 40 | 41-2) 43-4 | 84-9 | 47 
ljin. 140-9 | 37 | 119-2} 40-3] 100-9} 43-7 | 85-6| 87 | 72-5| 40-3 | 61-3 | 43-7 | 52-5| 87 | 44-4| 40-8 | 37-6| 48-7 
lin. 150-9 | 34-5! 127-7 | 37-6 | 108-1 40-7 | Y1-7 34-5 | 77-6 37-6 65-7 40-7 56-2 34-5 | 47-6 | 37-6 | 40-3 40-¢ 
2in. 161 82-3, 136-2 | 35-3 | 115-3 | 38-2 97-9 32-3 | 82-8 | 35-3 | 70 | 38-2 60 32-3 50-7 | 35-3 | 42-9 38-, 
- GEAR 8-685 to 1. ea 
Square inches of by ee 1 
belt per turn of 895-1 976°5 1058-1 895-1 076-5 1058-1 695-1 976-5 1058-1 
spindle .. .. 
Spindle speeds Ba 69-8 59-1 49-9 42-4 35-9 80-4 26 22 18-5 
Diameters, pry Power! a [Power oe |Power| — Power| pi |Power| py | Power a Power pen Power Feet | power 
| ake value. vain. value. | jin, | Value. | min. value. | hin. bead oni: value. ain, value. teed | value. | li | value. 
ae 4-6 {1139-7 | 8-9 248-3 | 8-8 1847-2 | 2-8 1139-7 | 2.3 ji24s-3 | 1-9 jis47-20 1-7 1199-7 | 1-4 freas-3 | 1-2 [1347-2 
jin. | 6-9 | 759-8) 5-8 | 828-9) 4.9 | 898-2 | 4.2! 759-8] 3-5 | 828-9 | 2-9 | 898-2 2.5 | 759-8| 2-2 | 928-9! 1.8 | 808-2 
hin, | 9-1] 570-1 | 7-7 | 621-8 | 6-5 | 673-9 | 5-5 570-1) 4-7 621-8 3-9 | 673-9 3-4 | 570-1 | 2-8 621-8 2-4 | 673-9 
gin, 11-4 | 455-0) | 9-6 | 497-4 | 8-2 539 6-9 455-9) 5-8 497-4 4-9 | 539 4-3 | 455-9 3-6 497-4 | 3 539 
jin, | 13-7 | 879-9 | 11-6 | 414-4) 9-8 449-1 | §-8 879-9] 7 414-4) 5-9] 449-1 5-1 | 379-9| 4-3 414-4 | 8-6 | 449-1 
jin. 16 | 325-7 13-5 355-3 | 11-4 385 9-7 825-7 | 8-2! 355-8 | 6-9 | 385 5-9 | 325-7 5 355-3 | 4-2 385 
lin, | 18-3 H 285 15-5 | 310-9 | 13-1 336-8 | 11-1 285 9-4 | 310-9 7-9 | 336-8 6-8 | 285 5-7 | 310-9 | 4-8 336-8 
lhin. 120-6 | 253-8 17-4 | 276-3 | 14-7 | 299-4 | 12-5 | 253-8 | 10-6 276-3 8-9 299-4 7-6 253-3 6-5 | 276-3) 5-4 4 
ljin, 22-8 | 227-9 | 19-8 | 248-6 | 16-4 269-4 | 13-9 227-9 | 11-7 | 248-6 | 9.9| 269-4 8-5 227-9| 7-2 | 248-6) 6-1 
lin | 25-1 207-2 21-2 226 17-9 245 15-3 | 207-2 | 12-9 | 226 | 10-9 | 245 9-4 207-2 | 7-9 | 226 6-6 | 245 
lhin, 27-4 189-6 | 28-2 | 207-2 | 19-6 224-5 | 16-6 | 189-6 | 14-1 | 207-2 111-9 | 224-5 10-2 189-6 8-6 | 207-2 | 7-3 | 24- 
Tgin. 29-7 175-3 | 25-1 | 191-3 rey "207-2 18 175-3 | 15-8 | 191-3 | 12-9 | 207-2 11-1 | 175-3 | 9-4 191-3 | 7-9 | 207-2 
lin. 31-9 | 162-8 | 97-1 | 177-6 | 22-9 192-5 | 19-4 | 162-8 | 16-4 | 177-6 | 13-9 | 192-5 11-9 | 162-8 | 10-1 |177-6 8.5 | 192-5 
Ijin, 84-2 | 152 | 28-9 | 165-7 | 24-5 179-6 [0-8 52 | 17-6 | 165-7 | 14-9 | 179-6 12-7 152 | 10-8 | 165-7 9-1 | 179-6 
2in, | 86-5 | 142-5 | 80-9 | 155-4 | 26-2 | 168-4 | 22-2 | 142-5 | 18-8 | 155-4 | 15-9 | 168-4 13-6 142-5 | 11-5 | 155-4 | 9-7 | 168-4 














embodies the essential differences outlined above, and 
gives approximately double the power of a headstock of 
similar size designed in the ordinary way, at all speeds. 

The cone pulley a runs loose on the spindle at all times, 
and carries two gear wheels b and c, which transmit motion 
to two other gears d and ¢ running looge on the back shaft. 
Either of these two gears can be coupled to the back 
shaft by friction clutches f and g of the expanding type, 
the construction of which can be seen in Fig. 2, and 
Which have been previously described in Tur ENG1NgER in 
connection with other lathes made by the same firm. 
The two clutches are operated by means of a lever h on 
the front of the headstock through a quadrant, rack, and 
intermediate gear shown separately in elevation in Fig. 2; 
the back shaft thus has two speeds for each speed of the 
three-step cone pulley, and as the countershaft has three 
speeds, eighteen speeds in all are obtained. The back 








as to secure this result, the three steps of the cone pulley 

always giving three consecutive speeds, thus keeping the 

total range of speeds given by the cone as low as possible, 
| and enabling the small step to be made as large as 
| possible relatively to the large step. This is a point of 
| importance if it be desired to avoid weak places in the 
| speed range. 

Comparing the speeds of the headstock with the con- 
ditions laid down, it will be seen that the speed range of 
18°5 turns up to 307°5 turns per minute in geometrical 
progression will cover practically all the requirements 
when turning bars up to 2in. diameter, either with 
ordinary or with high-speed steel cutters, and also gives 
speeds slow enough to screw 2in. Whitworth threads, 
using dies made of ordinary steel; and at the same time 
it should be noted that the gearing assures practically 

twice the amount of belt passing over the cone pulley 








per turn of the spindle on all speeds as compared with 
the ordinary double-geared headstock. 

A hollow spindle lathe for high-speed bar work labours 
under the disadvantage of high rubbing speed in the 
bearings, as the spindle is necessarily larger in diameter 
than the strength requires, in order to obtain the required 
internal capacity. On this account it has been found 
advantageous on this lathe to provide extra long bear- 
ings, and to adopt the syphon system of lubrication, 
so as to give a continuous oil feed to the bearings. 
The way in which this is accomplished is perfectly 
clear from the drawings. As an example of what has 
been done, the following will be of interest:—A 1{in. 
mild steel bar was reduced to }in. diameter at one cut, 
the cutting speed was 104 turns per minute = 51ft. per 
minute. The feed was 22 cuts per inch = 4°72in. travel 
per minute approximately. The tool was lin. deep, jin. 
wide, and was made of high-speed steel, the weight 
removed by the single tool being 2°84 lb. per minute. 

Although this figure may not be high compared to some 
others which have been published, yet it is very heavy 
duty for a single tool on such a small diameter of bar 
as liin. With an ordinary headstock and the usual 
fine feed, one-third of the above would be considered 
satisfactory, even with high-speed steels, and with 
ordinary tool steel about one-sixth would not seem by 
any means slow. It will be understood that no ordinary 
8in. headstock, speeded in the ordinary way would have 
sufficient power to take the above cut at 104 turns per 
minute. 

On the question of the horse-power required for driving 
machine tools, a very good approximate rule is to allow 
1 horse-power for every 10,000 square inches of belt 
passing over the pulley per minute. This rule is based 
upon an effective driving belt tension of 39°6 lb. per inch 
of belt width, which is about in agreement with ordinary 
practice for fair working belt tensions. It must be 
remembered, however, that the horse-power gives no 
measurement of the size of cut which can be taken 
until the cutting speed is taken into account, owing to 
variations of cone diameters and gear ratios in the head- 
stock, and what is required is a measurement which will 
take into account both power and speed on all diameters 
of work. 

Several suggestions have been made recently as to 
establishing a standard for estimating the power cf head- 
stocks, and most of the suggestions have been based 
upon the maximum pulley diameter and the maximum 
gear ratio. Consideration of the points discussed above 
as to the relations between speed and power, however, 
makes it clear that such a standard would be mislead- 
ing, as in the majority of cases, especially with high- 
speed steel, the maximum gear ratio is not in use, and in 
very many cases the belt is not upon the largest step of 
the cone, when the required work is to be done. 

In stating the strength of a chain, consideration must 
be paid to the strength of the weakest link, and the same 
course should be adopted when estimating the value of a 
machine tool for any given work, and the idea, therefore, 
almost suggests itself that it would be as reasonable to 
estimate the power of a lathe by the minimum values of 
cone pulley diameter and gear ratio as by their maximum 
values. In estimating the power of a lathe for any 
work it is necessary to take into consideration that part 
of the speed range at which the work must be done in 
order to get the required cutting speed suitable for the 
tool steel used, and on this account it seems that a better 
basis can be arrived at from the quantity of belt passing 
over the pulley (width multiplied by velocity) per inch or 
foot of cut at certain specified cutting speeds on the 
various diameters. Such a method takes into account 
the various efficiencies on the different steps of the cone 
pulley, and also does not encourage the formation of a 
mistaken estimate based on a high ratio of gearing which 
could never be used with the high-speed steel tools. 

A method of accomplishing this is by constructing a 
table, as shown above, giving the consecutive spindle 
speeds in a horizontal line, and the diameters to be dealt 
with in a vertical column. 

The projected squares contain the cutting speeds in 
feet per minute for the various diameters at the different 
spindle speeds, and also contain a function which may 
be called the “power value,” and which consists of 
Square inches of belt passing over cone pulley per minute 

Linear inches of cut per minute. 

The sectional area of cut which can be taken at any 
required cutti>g speed on a given diameter will vary with 
the power value, which therefore forms a rational basis 
for comparison, no matter what design of headstock may 
be in question. To obtain the power value for a motor: 
driven machine the following formula may be used :— 

Horse-power of motor x 10,000 

Linear inches of cut per minute 
which is based on the rule for horse-power given above. 
The horse-power in the case of a variable speed motor 
is, of course, to be taken as the actual horse-power 
which the motor will develop at the speed required for 
the work, and will vary for different parts of the speed 
range. The stepped line in the table separates those cut: 
ting speeds which are above from those which are 
below 20ft. per minute, and other similar lines can be 
added as required for connecting any required series of 
cutting speeds. The actual power of the headstock on 
the required diameter at the required speed is represented 
by the magnitude of the power value. 

From this table a curve may be plotted for a series 
of diameters at any required cutting speed, the ordi- 
nates representing the power values and the abscisse 
diameters of work. An example of such a curve is 
given in Fig. 5 relating to the headstock under con- 
sideration for cutting speeds of 40ft. per minute. 
The difference of power can be estimated at once 
from the chart. In cases where the speeds and gear 
ratios are badly arranged, the defects have their definite 
symptoms on the diagrams, and may easily be recognised. 
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Various curves for different cutting speeds may be 
plotted out to the same scale, and when comparing the 
relative values of two different headstocks for any given 
work, all that is necessary is to plot out the curves for 
both headstocks on the same diagram for the same 
cutting speeds and range of diameters, when any serious 
irregularities will be easily shown up. 

A number of curves for different cutting speeds could 





fitting to deal first with the Hetherington headstock, for 
as probably many of our readers are aware, Mr. E. P. 
Hetherington has devised a method of measuring the 
power of lathes which differs almost fundamentally from 
Mr. Vernon’s method. 

Mr. Hetherington’s method is to multiply the dia- 
meter of the large step cone by the width of the 
belt by‘ the total. gear, the result being called units 




















Fig. 6—-HETHERINGTON’S HEADSTOCK 


be plotted on the same sheet, thus making the diagram a 
complete record of the character of the headstock for all 
the work it can handle at all reasonable cutting speeds. 
In the case of the headstock which has been taken as an 
exainple for this article, the various curves very nearly 
coincide, and the diagram would become too elaborate to 
be easily read. For this reason only one curve is shown. 
It will be noted that the curve descends as the diameters 
increase, which is natural and unavoidable, as it is on the 
smaller diameters that the power is always in excess no 
matter what may be the design of the headstock. When 
estimating the suitability of a given headstock for any 
work it is important to closely scrutinise the minimum 
power values, otherwise it may be found that the lathe is 
deficient in power on one of the most important jobs 
which it may have to do. 

An indication of the uselessness of judging a tool by its 
maximum gear ratio may be found by referring to the 
table, from which it will be seen that the maxi- 
mum gear ratio is never in use at all for cutting speeds 
above 42ft. per minute, and, therefore, has absolutely no 
bearing on the question of adaptability for high-speed 
steels, the use of the maximum gear ratio being confined 
on a bar lathe almost entirely to screwing, forming, and 
other operations which may have to be performed with 
tools made from other than high-speed steels. 

The table and diagram which are given in this article 
are printed largely on account of their suggestiveness, and 
in order to remove what is a very common misconception 
as to the driving power of a machine tool. The writer 
appreciates the fact that a considerable amount of work 
is involved in the preparation of such diagrams, and that 
on this account they are not likely to come into very 
common use among machine tool buyers. At the same 
time, they offer a form of analysis of the character of 
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| of belt and gear effort. The figure thus obtained represents 


obviously the maximum power that can be got out 
of the headstock ; it takes no account of the speed of cut. 
The only limit that Mr. Hetherington puts to the power 
of a belt-driven lathe is the speed of the cone pulley, 
which he fixes at 5000ft. per minute, which he considers 
the maxiunum safe peripher:! velocity for cast iron 
pulleys. When this point is reas‘1ed he adds to the belt 
width to get greater effort. 

Mr. Hetherington’s formula applied to several existing 
lathes gives very curious and anomalous results, and as 
might be anticipated, it shows that the machines made 
by his firm have great power. But after all is said and 
done we have to get back to belt power—that is, speed 
by width—for Dr. Nicolson has shown that about the 
same weight of metal can be removed per minute by a 
horse-power at all speeds within reasonable limits. A good 
formula might therefore be based on the contrast between 
the power represented at the spindle and the power put 
into the machine measured at the belt. Such a formula 
would show the mechanical efficiency of the headstock 
which would be lowest in most lathes when the belt was 
on the smallest pulley and the highest gear ratio in use. 
To the lathe user the great point to know is how many 
pounds of metal can be removed per minute per horse- 
power supplied at the different spindle speeds, and those 
figures could only be reached in the same way as we find 
the brake horse-power of engines, by actual test. 

At the discussion of Dr. Nicholson’s paper on “ High 
Speed Steels,” Mr. E. P. Hetherington maintained 
stoutly that the lathe was still in front of the steel, and 
a short time ago he kindly offered to demonstrate to us 
that he could destroy any steel on the market with his 
headstock, and there is not the slightest doubt that he 
ean. We sawanumber of high-speed tools by different 
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Fig. 7~LOOSE HEADSTOCK AND BED—HETHERINGTON AND SONS 


machine tool driving mechanism which covers all varia. ; makers tried, and as he drove a shaft of about *48 carbon, 
tions of speed and diameter,and in a more complete | with a fair dose of manganese in it — authorities 


manner than has hitherto been attempted. 


| differ as to its composition—at 100ft. a minute with 


We may now turn to the description of a number of | over a 3 cut and } feed, it is not surprising that not a 


lathes designed for high duty, and it will perhaps be | single tool held out for more than a few seconds. 


The 





headstock employed is illustrated by three views, Figs, 3 
4, and 6, and but little difficulty will be experienced in 
understanding it. It is driven by a constant speed belt 
and in passing we may call attention to the fact that 
the loose pulley is somewhat smaller in diameter 
than the fast pulley. This is an old dodge foy 
relieving the tension and consequent loss of power 
and wear on the locse pulley bush, but it is employed fay 
less than it might be. The belt pulley drives through 
gearing on to an idler shaft, which drives the first whee] 
G, Fig. 6, of the headstock. On the spindle and a shaft 
parallel to it are four sets of wheels, A, all loose on their 
shafts, and brought into action by a sliding key in the 
usual way, moved by the hand wheel F, and three back 
gear wheels B, C, D, operated by clutches and the lever 
E. The clutches for the first pair are quite of the 
ordinary kind, that for the third wheel passes through the 
centre of the smaller wheel of the first pair, as shown in 
Fig. 8. Here it will be seen that A and C are brought 
into action by face jaws, whilst those for B are on the 
periphery of the clutch. Hence, by this pretty device, 
when A or C is in, B must be out, and vice versa. Thus, 
one change is obtained on the idler, four on the nest of 
wheels, and three on the back gear, giving a series of 
twenty-four spindle speeds, and permitting of a speed of 
as much as 400ft. per minute on 8} diameter. 

Such a cutting speed is never likely to be employed, 
and the useful limit is probably reached at 100ft. per 
minute, which can be obtained through twelve changes 
of gear on diameters from 2,*;in. to 14in. diameter. These 
are the high-speed gears. ‘Lhe twelve slower speeds for 
hard material or for finishing will go down to a speed of 
124ft. per minute on a diameter of 14in. The spindle 
speeds are as follows :—3°42, 4°0, 4°69, 5°5, 6°51, 8 
9°4, 11°07, 13°65, 16°0, 18°75, 21-1 reducing speeds; 
27°38, 32, 37°5, 44°2, 54°6, 64°2, 75-0, 88°4, 109-2, 128-4, 
150°0, 176°8 high speeds. These speeds are, a moment's 
inspection will show, approximately in geometrical order. 

Headstocks of this kind are being made in four sizes— 
viz., 10in., 12in., 14in., 16in. centres, and with front necks 
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Fig. 8B—-HETHERINGTON’S TRIPLE CLUTC 


5in., 6in., 7in., and 8in. diameter. The gears are for the 
great part cast iron, machine cut, but the last pinion is of 
steel, and the first on the belt or motor shaft when the 
latter is employed instead is of raw hide. 

A consistent plan has been followed by the makers in 
the development of this headstock. They have been 
making for several years a very powerful headstock of the 
ordinary kind, but with enlarged cones, which they claim 
is as powerful as any ofthe new special headstocks built 
by other makers. They began with a lathe of this design 
and attempted to destroy it by fair work, but were 
unable to find a weak spot in the general design. Then 
the present special headstock was got out and was 
mounted on a lathe with astandard bed, slide rest, &c. A 
little trouble was experienced in the head with some pinions 
made of raw hide, but curiously enough the friction gear 
of the saddle was quite equal to the extra work put upon it, 
and practically the loose headstock was the only thing 
that needed modification. This would not hold up to the 
work, and the new bed which is illustrated by Fig. 7, 
and which gives an exceptionally good grip for the loose 
headstock, has been got out, and will be used in all 
lathes for the future. We may note here that it is the 
practice at Hetheringtons to design the lathes through- 
out on the height of centres as a factor; thus, for 
example, the depth of bed is always made one-half times 
the centres, as shown in Fig. 7. 

The next machines we shall consider are two lathes by 
Hulse and Co., of Manchester, of which we are able to 
give, through the courtesy of the makers, some very 
instructive drawings. 

Messrs. Hulse and Co., like several other firms, have 
appreciated the fact that whilst many managers do not 
care to go to the expense of whole new lathes, they 
are prepared to purchase new headstocks to be fitted on the 
old beds, and used with the old saddles and other gearing. 
They have, therefore, got out a new design of headstock, 
which they are either fitting to old or new lathes. It 1s 
illustrated by a set of drawings on page Vv, which 
show the construction as a whole plainly enough, 
but which are supplemented by further illustrations, 
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which will render the neat method of changing speed 
more readily understood. It will be seen that an 
all gear head is used, and can be driven either by 
a fast or loose pulley, as in the drawings, or by 
a motor. It is arranged to run either in single or two 
treble gears, and a total of twenty-four different speeds 
with a constant speed countershaft is obtainable. Eight 
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through. A shaft mounted at the back of the headstock 
carries the fast and loose pulleys 2—Fig. 14 opposite—and 
two spur wheels of different diameters, 3 and 3a, capable 
of being brought into gear by sliding keys or by sliding 
as in the headstock illustrated on page v., with either of 
two wheels keyed to a second motion shaft, which is 


supported at its outer end by a fixed bracket, and at its | 


657% 2° 


of which are explained by the legend, is an earlier design 
and differs in several respects from that actually made 
and shown by the working drawings on page v. We 
think our readers will agree that this is a very neat 
arrangement, as the changes are readily effected, and al] 
except those wheels actually in use are out of mesh, 
Driving on to the face plate at high powers has also, we 
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Fig. 9—HEADSTOCK, 30-INCH LATHE—HULSE AND CO. 


of these speeds are obtainei in single gear, and sixteen | inner end by one end of a frame or tube h, which can be 


in treble gear, and they rise in 
Although the lathe is thus heavily geared, it has this 
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Fig. 10-12-INCH LOOSE HEADSTOCK—HULSE AND CO. 


geometrical ratio. | rotated in the large diameter bearings la la. On the end 


of the spindle within the bracket is keyed a pinion 36, 
which meshes with a pinion 

of the same size keyed on a 

third motion shaft, 3c, car- 

ried also in bearings in the 

tubular frame, but excen- 

trically. It will be at once 

obvious that the frame may 

be rotated about its centre, 

and yet these two pinions 

will always remain accurately 

in gear, one having a plane- 

sl tary path round the other. 
YO. On the third motion shaft is 
Ly, mounted a spur wheel, d 1, 
——o free to slide, but not rotate, 
and capable of being brought 

into gear with any one of 


four wheels mounted on the | 


main spindle, by suitable 


great point in its favour that idle wheels are never { vided for the former, and handle and catch plate or worm 


running as in some other designs. 
aiming at is the avoidance of the running of useless 


thif . 
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An object well worth | and wheel for the latter operation. 


: : By this method the 
eight single speeds mentioned above are obtained. They 


Worm wheel 32 teeth H pitch 
Worm 13 Pitch RH single 5$P8— 1} 


262" 





loff 3«4 
2 off f* 5 
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sliding and rotation of the | 
frame h, a lever being pro- | 
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think, a good deal to commend it. Headstocks of this 
kind are, we understand from Messrs. Hulse and Co., 
being made in sizes from 10in. to 18in. centres, either in 
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Fig. 12—-LARGE LOOSE HEADSTOCK 


combination with new beds, &c., or to fit on to existing 
beds. A type of back centre suitable for a 12in. lathe of this 
kind is shown in Fig. 10. It will be seen that the design 
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Fig. 11—30-INCH LOOSE HEADSTOCK—HULSE AND CO. 


gears, both on account of the noise they make at.the 
high speeds at which, under certain conditions, they 
must rotate, and also on account of the wear and tear 
that results. 

Let us now, by help of the figures, follow the gear 


are doubled and trebled by sliding back gear of the ordinary 
kind driving direct on to the face plate, thus give a 
total of twenty-four changes—eight in single, eight in 
double, and eight in treble gear. It should be pointed 
out that the gear shown in Fig. 14, and the combinations 
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Fig. 13—-LARGE LOOSE HEADSTOCK 


permits of the use of very short bolts, as recommende 
in our opening remarks, 

We illustrate also an exceptionally large lathe made by 
the same company for a firm of marine engine builders, 
and intended to use modern tool steels to their best 
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advantage on heavy crank shafts, &c. This lathe is of 


goin. centre, and is an. exceptionally fine and powerful 
tool, the gear wheels, with the exception of a few pinions, 
being steel rims machine cut from the solid on cast iron 
centres. ‘Two motors are employed to work it, one of 
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1 is the fast headstock of a lathe handle 4), and held in 

2 the driving pulleys 

3 and $a are two changes of spur gear 

3) is the second-motion shaft 

3¢ is the third-motion shaft 

are the spur pinions on 3b and 8e 

d the intermediate wheel adjustable along 
the shaft 8c by meansf the clutch lever dy 
and rack pinion d3, operated by hand wheel «, 

his the tubular bracket rotated in the bear- 
ings la formed in the headstock 1 by the 


sivel 
d, along 3¢ 


1 and /y is a second set 
made 


either 3 or 3a 


ky; to ky arc the four wheels on the spindle, into 

each of which the wheel «; may be put succes- 
in gear, by the combined rotation of the 
tubular bracket A and the sliding of the wheel 


1; and ls is one set of double gear as usually made 


Handle m throws a sliding key into gear with 


ae : | 
and combinations are set forth in the speed table below. | variable self-acting sliding and screw-cutting motion 
L and M are locked together in the usual way when | obtained from a central shaft, and transmitted by cross 


required. 


The ample proportion of the bearings of this headstock |on each side of the bed. 


on two fixed 


| shaft to rotating nuts 
Feeds 


screws, one 
beginning at 


are well shown by the drawing, which also brings out | .;, and rising as follows, are obtainable :—,,, 4, ys, 


dt. 


Sc 
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position by the stoppin 1) 24 changes of speed can be got at the spindle s 

4 changes through 3 and d| into k, to ky 

4 changes through 3a and d) into k, to ky 

4 oo through 3 and d, into 4 to iy and 
1; and 1: 


eT and ly 

of double gear as usually 4 — through 8 and d, into i, to ky and 
1; and /3 

4 changes through 3a and d, into ky to ky and 
1, and /3 


Fig. 14—LATHE CHANGE SPEED GEARING—HULSE AND CO. 


60 horse-power for driving the headstocks, &c., and the 
other of 10 horse-power for the quick movement of the 
slide rests. The engraving on page viii., reproduced from a 
photograph, will give some idea of the massiveness of the 
design, but the drawings which Messrs. Hulse and Co. 
kindly allow us to reproduce will appeal more to the 
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fairly well the care which has been taken to maintain | 


effective lubrication. The lower shaft, which rotates, is 
provided with a ring lubricator for the centre bearing, 


syphon lubricators at the ends, and the bushes are oiled | 
by counterbalanced cups, not shown in the drawing, fitted | 


ly 
4 changes through 8a and d, into 4, tokyand | 


4, v5: 3 vss 4, & 4, 1, 14, 14, and wheels are provided for 
cutting 3 and 6 threads per inch. The central shaft, as 
| well as being driven from the headstock by gearing, 








gear Single gear Single speed 


Fig. 16—-SPEED DIAGRAM—SMITH AND COVENTRY 


1aay be clutched into gear with a 10 horse-power 
motor, as already explained, for quick adjustment. 
| Independent surfacing motions are provided for by 
swing frames and change gear carried at the back of each 
sliding carriage, and permit of the following variations :— 
| 82 3 18? #y dos 18 4, Ts $s 4, é 3. A set of change 
worm wheels, which may be used on either carriage, is 
| also provided for turning taper, and permit of a great 
| number of changes between 1 in 51 to 1 in 8. 
Another old Manchester firm which has turned its 
attentionto the high-duty lathe problem is that of Messrs. 
| Smith and Coventry. Two of their designs are illustrated 
| on pages ix. andx. They have, it will be seen, not launched 
| out into any novelty in design of headstock, but they have 
| nevertheless succeeded by careful proportioning of the 
cone pulley and back gears to get excellent results. The 
engravings represent a 10} and 15} high-speed lathe. 


in the end of the shafts, and prevented from rotat-! The former has a three-speed cone of large diameter, 
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Fig. 15—GEAR DIAGRAM OF 30-INCH LATHE 


engineer, and will repay careful examination. The head- 
stock is shown by drawings, Figs. 9 and 17, one of which 
exhibits the gearing, and the other, to a smaller scale, the 
manner of carrying the main spindle, which it will be seen 
is borne in independent bearings. The gearing provides 
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ing with it by heavy knobs or weights below them. 


Fig. I7—MAIN SPINDLE, HULSE 30-INCH LATHE 


| with small rise of step, and wide enough for a 38} belt. 


The slide bed of this lathe is 59ft. 6in. long by 3ft. 9in. | The smallest cone is 10in. diameter, the other steps 13in. 


wide, and 2lin. deep, in two lengths, with numerous | and I6ir. 


It has single and double back gears, and thus 


cross girders. The loose headstock has a barrel or spindle | gives with a two-speed countershaft a range of eighteen 


Jin. diameter, actuated by a screw and worm, and wheel 


| speeds. These, as will be seen from the diagrams in 


for two changes in treb’e and four changes in quintuple | for forcing the centre into the work, and it is secured to | this column, are arranged in proper ascending order. 
drive, and is arranged to give a spindle speed of from 1 to | the bed by holding-down bolts and keeps, whilst the |The headstock has ample proportions for the work 


60 revolutions per minute. The changes are all effected 





| bs 


| 25 ioe. | | 
Gear from motor | Wheels in gear Ba 250 270 290) 310| 830} 350] 870) 390| 410| 430, 450/ 470 490| 510 | 
| Revolutions per minute of spindle. 
nce] —_ fe: ee a | 
Fourth quintup! \ x c x G M x BE 267-75 +9. . . 15 +2 | +38 +45 | 1-58 . -66 | 1-7 -§ -9 
ara) a H* N R 67-75 to} 4 1-01 | 1-08 | 1-15 1-23 1-80} 1-38 1-45 | 1-53 1-60 | 1-66 | 1-75 1-83 1-9 
Third quixtuple.. - x ; x $ x . x k =|188-87 tol) 1-86 2-01 | 2-16 | 2-31 2-46 | 2-61 | 2-76 | 2-91 | 8-06 | 3-21 | 3-86 | 3-51! 3-66. 3-8 
Second quintuple| x S x ux n* 4 =|€9-74tol 3-58 8-87 | 4-16 | 4-44 4.78 | 5.02] 5-8 | 5.59 5:88] 617 | 6-45 6-74] 7-08 7-8 
! 
| | } | 
First quintuple .. ‘; x ; x :* x x F =| 84-87 to. 7-17 7-74 | 8-32 | 8-88 | 9-46 10-04 [10-61 11-18 {11-75 |12-88 /12-90 13-47 |14-05 14-6 
Brod | | | 
Second treble. ; x cx r =| 17 tol/:4-71 15-88 [17-05 18-28 |19-41 {20-58 [21-76 |22-94 jat-11 [25-29 26-47 27-64 [28.82 $0 
| | j 
| | | | | | 
First treble .. 4 x z x 4 “| 8-5 to 1)20-41 31-77 [94-11 |86-47 (88-82 |41-17 |48-52 45-88 i48-28 [90-58 [52-08 55-20 |58-82 | 60 
1 | 








Gear Changes and Speds—Hulse 30in. Lathe. 


thrust is taken by a rack fitted in the centre of the bed. 


Motor running at the following revolutions p2r minute. 




















by sliding the wheels, racks and pinions for that purpose 
being provided. A scheme of the gearing is shown in 
Fig. 15, where A stands for the raw hide pinion on the 
motor shaft driving the three wheels B, C, B, all in one 
piece, and revolving freely on a fixed shaft; the pair 
D and F are keyed to the driving-shaft, but may be slid 
along it into 
the first two changes. On the other side of the central 
bearings there are two changes with L K and M N and 
two with HG and MN in gear. The speeds, gear power, 


ear with either C or E. These are | 


This loose headstock is seen in Fig. 11, which also shows 
a portion of the rack under the bed. The pawl B which 
engages with it is raised by the lever A. A link 
for coupling the headstock to one of the saddles for 
towing it along the bed is provided. 

The lathe has two duplex sliding carriages, each having 
two transverse slides and screws operated simultaneously 
or independently from the front of the lathe. Each 
carriage has two compound top slide rests. There are 





| It is fitted with a special rest for facing the ends of shaft. | 





expected from it. The front bearing is 4in. diameter by 





Single Speed 
Fig 18—-SPEED DIAGRAM—SMITH AND COVENTRY 


Double gear Single gear 


6in. long, and the back bearing is of the propeller thrust 
block type, the spindle being hollow. The saddle and 
loose headstock speak for themselves. The feeds are 
positive and are controlled by a lever in front. The 
lathe was photographed during a test on wrought iron. 
The cut was 3 deep with a traverse of } at a speed 
of 50ft. per minute. At the same speed, but with a feed 
of y;in., a cut $ deep was taken in the same material. 
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lathe ample power for taking very heavy cuts. For each 
speed of the counter-shaft nine changes of spindle speed 
are obtainable. 

An exceptionally fine lathe made by the same firm for 
the British Thomson-Houston Company, of Rugby, is 
illustrated on page i. We have already dealt with a 
machine of this size—18in. centres—belt-driven, but in 
this machine electric power is used, and the efficiency of 


a Keighley firm. The latest design of it in a 12in. size is 
illustrated by Fig. 29. It is, it will be seen, a neat modi- 
fication of the separate spindle type, the step cone and 
one set of gear being mounted independently of the main 
spindle. In the drawing the cone spindle, for the sake of 
clearness is shown out of its correct position, which is 
directly behind and below the lathe centre. It hasa 
four-step cone pulley, with diameters Yin., 12in., 15in., 





spindle. The latter runs in hard gun-metal bearings f 
which the front is no less than 10in. diameter by fae 
long. The thrust is taken by a tail-pin. The relative 
position of the cone spindle, back gear spindle, and ae 
spindle is shown best by Fig. 34. The bed is of wan 
heavy design of a complete box section, 4ft. 6in. wide by 
1ft. 8in. deep, the lead screw, Sin. diameter by lin, pitch 
square thread lying in a channel as shown by Fig, 36 
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Fig. 24—15j-INCH HIGH-SPEED LATHE—SMITH AND COVENTRY, LIMITED 


the gearing has been proved by a series of tests made 
by the owners, and which are quoted below. The 
motor is a 20 horse-power variable double voltage, 
shunt-wound design, made by the British Thomson- 
Houston Company. 


Depth 
of cut. 


Cutting Bias: 
speed. 
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* Circuit breaker blew. 


These results are so exceptionally good that we have 














Fig. 25—TURNING FROM 15}-INCH LATHE 
made special inquiries into the accuracy of the observa- 
tions, and have reasons for believing the figures are quite | 
accurate. The steel appears to have been about ‘3 per | 
cent. carbon. Running light, the lathe took 5 amp. at 
500 volts, or about 3°3 horse-power. Attention may be | 
directed to tests Nos. 3, 4, and 6. Of these the first and | 
second showed a rate of cutting of nearly 30 lb. per gross | 
horse-power per hour; and the third of over 401b. Unfor- | 
tunately, the latter test was too much for the fuses, and it | 
lasted a very short time, but an output of 30 Ib. per hour | 
per gross horse-power—that is, the whole power put into | 
lathe—is, we believe, a remarkably high figure. 

We may now consider the special type of headstock | 
designed by Miley’s Machine Tool Company, Limited, also | 


| Messrs. Dean, Smith, and 


| tion to lathes of large size. 


and 18in. by 5in. wide, driving a gun-metal pinion | 


of 24 teeth gearing with a wheel of 72 teeth, mounted 
upon a long sleeve on the lathe spindle. The sleeve 
carries also a clutch and second pinion combined, 
as shown. When the gear 
is in the position illus- 
trated the 24 pinion drives 
the 72 wheel, 32 drives 60, 
and 15 drives 54, which 
is keyed to the spindle, 
thus giving a total ratio of 
20 to 1. In the other 
position of the change 
lever the clutch connects 
the sleeve to the 54 wheel, 
and so to the spindle; the 


This section shows also how the loose headstock is held 
down by bolts running in tee slots, very much as in the new 
Hetherington bed. Six bolts are got in by this design with. 
out difficulty. The elevation of the headstock—see the 








drive being then through 








the 24 and 72 pair only, 
the back shaft being 
thrown out by an excen- 
tric action in the usual 
way. With a double- 
speed countershaft run- 
ning at 400 and 500 revo- 
lutions per minute, the 
following spindle speeds 
are obtained:—10, 12:5, 
16, 20, 25, 31, 40, 50, 66, 
83, 106, 133, 166, 208, 
266, 333. The spindle 
runs in gun-metal bear- 





























ings. The front neck is 
4hin. diameter by Tin. 
long, the back neck 3in. 
by 5tin. 

Weillustrate also lathes 
by another Keighley firm, 


Grace, who may claim 
justly to have been amongst the pioneers of the special 
high duty lathe, and to have given a great deal of atten- 
A twenty-eight belt-driven 
lathe of their make is 


| illustrated by drawings 
|in our current 
| whilst 


issue, 
the headstock 
is shown in greater de- 
tail by Figs. 33 and 34. 


| It has a five-step cone, 
| the smallest diameter be- 
| ing 18in. and the largest 
| 80in., and takes a 6in. belt. 


The back gear is double, 
either the wheel E or G 
being slid into mesh with 
F or H, a lever with 
rack and pinion being pro- 
vided for -the purpose, 


| whilst the excentric shaft 


is operated either by a 
lever as shown in one 
drawing, or by a worm 
and hand wheel as shown 
in the other. The spindle 
has thus fifteen speeds, 
with a single speed coun- 
tershaft. They are uni- 
formly graded throughout 
the whole range, running as follows:—2, 2°6, 3°4, 4°4, 
5°7, 7°4, 9°4, 12°4, 15°8, 20°4, 26°4, 34, 44, 56:5, 
and 78 revolutions per minute of the spindle. The 
lathe, which is especially intended for turning heavy 
crank shafts, has a powerful four-jaw chuck bolted to the 


y 





Fig. 26—DOUBLE TIER BED—DARLING AND SELLERS, LIMITED 


general arrangement—exhibits the stiffness of the design 
against thrust, and shows the arrangement for moving it 
by power or hand, and the manner in which the hand 


Fig. 27—9-INCH LATHE—DARLING AND SELLERS, LIMITED 


wheel for adjusting the spindle is brought conveniently 
to the front. The lathe is provided with four saddles, 
two of the ordinary kind and two at tke back, 
made specially narrow for dealing with cranks. The 
latter pair is made of steel and securely bolted 
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lide directly under the cutting edge. 


All| 


headstock drawing. This arrangement permits the 


to the base § an be manipulated from either side of the | reversing of either feed independently of the other. 


the saddles Cc 
ie food shaft passes along the front of the bed and 
. a gear-box, which permits of six changes of feed, 

Oe etows _3, 44, 6, 9, 12, and 18 cuts per inch. A 
‘evelopment of the gear by which these changes are 

| 
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effected is shown in Fig. 35. The acticn is as follows:- 
On the end of the main spindle is a gear J, which 
meshes with K. Fastened to K is the gear L. Both 
years, K and L, mesh with wheels on the shaft M, so 
that, with a sliding key working in the last-mentioned 
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Ball thru. 
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Fig. 29—12-INCH HEADSTOCK—MILEY'S 


wheels, two different speeds are given to the wheels 
N, 0, and P. These, again, mesh with wheels on the 
shaft Q, which also have a sliding key, and thus six 
different speeds can be given to the shaft Q and pinion 
R solid with it. The pinion R gives motion to two sets 


| The 


sliding keys are manipulated in the following 
manner :—The shaft U, Fig. 33, will slide inside the shaft Q, 
with which it revolves. A rack pinion worked by lever 
V meshes with a rack cut for some distance along the 
shaft U, which shaft also is connected to the sliding key, 


on a stand at the back of the machine. The motor pinion 
is of raw hide ; it meshes with a wheel on an intermediate 
shaft, which has also another wheel keyed to ii and gear- 
ing with a large wheel running loose on the main spindle. 
This last wheel, to which two others of smaller diameter 
are fastened, takes the place of cone and pinions in a belt- 
driven machine. The double gear is engaged and dis- 
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Fig. 28—10}-INCH LATHE—DARLING AND SELLERS, LIMITED 


Swain Sc 


which may by this means be moved to the desired | engaged in the usual way by means of an excentric shaft 


position. 
wheels or cross levers provided for the purpose. All 
the gearing is neatly boxed in, and is operated entirely 
from the outside. 






Pinion 
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Messrs. Dean, Smith and Grace have also turned their 
attention to electrical driving, and have produced several 
interesting designs of all-gear heads, a particularly fine 
lathe having been supplied by them to the British 
Thomson-Houston Company. Unfortunately it has not 


These changes are readily effected by hand | and lock bolt, and the pairing can be altered by means of 


| a hand lever at the front of the headstock and a pair of 


sliding gear, A and B, Fig. 32, on the back excentric socket. 


| The whole of the gearing is enclosed, as shown, in the 


hollow casting forming the headstock body, and is covered 
by a top guard which may be removed when required. 
The motor is arranged to run at 300 and 900 revolutions 
per minute, and gives a 
complete and continuous a 
range of speeds to the 
spindle of from 7°5 to | 
15°4 revolutions per min. 
Belt-driven lathes of this 
type have removed 16 cwt. 
of metal per hour with 
one tool, and it is believed 
that this all-gear head, 
with a 30 brake horse- 
power motor, should be 
able to exceed this amount. 
The original bed has 
been improved in several 
respects. In the latest = Sa oe 
designs it has square in — 
place of dovetail edges, 
which is quite in accord- 
ance with the best mo- 4 


\MotorShaféi _ 


intermediate 
Shaft 














dern practice, and in : oe 
order to avoid cross wind- £ecentricShaf ty Bat: 


ing, and to give greater 1] 
power to the feed, two 
racks are fitted one on | 

A 




















each side of the machine. B 
The width across the face — 


of the shears is 2ft. 6in., 
and the depth of the 
bed lft. 6in. The loose 
headstock has a spindle Sin. diameter. The feeds are 
self-acting at 4, 8, and 16, or 8, 16, and 32 cuts per 
inch. This lathe was made for William Beardmore and 
Co., Limited, to the instruction of their manager, Mr. 
Chisholme, and is used for turning destroyer shafts. 

The same makers have also given attention to quite 


Fig. 32—GEAR, 16'n. HEADSTOCK 


| small high-duty lathes, and a 64in. all-gear electric lathe 


by them is shown in Fig. 23. The motor is mounted on a 
large projection of the pedestal at the back. Attention 


























Figs. 30 and 3I-16-INCH MOTOR DRIVEN HEADSTOCK—DEAN, SMITH AND GRACF, L'MITED 


of reversing gears, one of which, shown at S in Fig. 33, 


8ives through the shaft T all the surfacing feeds to | 


the saddles, while the traversing feeds are obtained by 
means of a Sin. diameter screw, lin. pitch, in the middle 
of the bed, driven by the other reversing arrangement 
before mentioned, and which cannot be seen on the 


| been possible to obtain a satisfactory photograph of it 
However, 
as an example of a neat design, we give a back and front 
view of a 16in. motor-driven headstock which they have 


and we are therefore unable to illustrate it. 


already fitted to several lathes. 


The spindle is driven by a 30 horse-power motor, placed 


may he directed to the method of manipulating the motor 
switches from the apron. The headstock has four 
changes of gearing, completely enclosed, and operated by 
means of two handles in front of it. The speed ratio of 
the motor and spindle are :—20, 9°5, 4:8, and 2°2 to 1, 
giving with a variable speed motor, running, say, at 300 to 
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800 revolutions per minute, a complete range of single 
seeds from 15 to 360 revolutions per minute. The front 
neck is 3in. diameter by 4}in. long, and the back neck is 
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by 7}in. long, running in gun-metal bearings. The belt | the front of the bed, and all the feed gear in the saddle ; 
cone has four speeds of the maximum diameter of 24in., | enclosed in abox apron, The screw-cutting motion rte 
? 
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| of the 12in. lathe is of steel, with front neck 5}in. diameter | locking motion to its spindle. The feed shaft is carri 


Fig. 33—28-INCH HEADSTOCK—DEAN, SMITH AND GRACE, LIMITED 


2}in. diameter by 3}in. long. The bed, which has square 
edges, measures 12in. across the vees, and is 8}in. deep. 
The lead screw is 13in. diameter, and the saddle is 
adjusted by means of a taper strip, and has safety inter- 
locking motion, so that it is impossible for the feeds and 
the screw cutting to be engaged at the same time. The 
loose headstock has an extra strong base, being 11}in. 
long by 7}in. wide, and the spindle is 2in. diameter. 
Several lathes, recently designed by Messrs. Joshua 
Buckton and Co., of Leeds, for using high-speed steels, 
are illustrated by Figs. 37 to 39. They have, if we 
may so express, a distinct personality, the making of the 
headstock and pedestal all in one piece for even such a 
small lathe as the 8in., the reversal of the usual position 
of the cone pulleys, and the general bluntness of the 
design being striking characteristics. There can certainly 
be no doubt about the substantiality of the main castings, 
the proportions erring, if anything, on the heavy side. 
The 8in. and 12in. lathes are in many respects similar. 


ma 5.0: 
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Fig. 34-28-INCH HEADSTOCK 


The headstock, as already noticed, is continued clear down | spindle 3}in. diameter, with adjustment by screw and | lathe will take a cut jin. deep, 


to the ground, and it thus forms a box casting, containing | hand wheel. It can be gripped to the bed at any | steel, 6in. diameter, at a cutting speed of 60ft. a minute. 


and protecting all the driving and feed gears. The spindle | portion of its length by four bolts, and is fitted with a | It will swing 24in. diameter over the bed, 16in, 


ed on 


When 


mene 


28'Cenere 
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suitable fora Sin. belt. There are two changes of gearing fitted, consists of a leading screw, carried on the front of 
and a ring of gear upon the face plate, giving a total range the bed, and provided with an extra long bronze disen- 
of twelve speeds, uniformly graded in geometrical pro- | gaging nut and the necessary set of change wheels. This 


gression over the whole range, the changes of gear being 
effected by handles conveniently situated on the front of 
the headstock, and interlocked so that it is impossible to 
jam the gearing. There are eight changes of feed, operated 
by positive gearing arranged in eight uniform steps from 
‘sin. to fin., which can be instantly regulated without 
stopping the lathe by a handle conveniently situated on 
the front of the headstock. The saddle carries a com- 
pound slide rest with full swivel, and with automatic sliding 
and surfacing motion operated by the feed gear described 
above. All the feeds can be reversed in the saddle, and 
the longitudinal or slide feeding motion is actuated by 
rack and spiral pinion or multithread worm, which has 
always four teeth in gear, and gives a smooth mo- 
tion entirely free from vibration. Quick hand motions 
are arranged for operating the saddle in all directions. 
The saddle also carries a 
massive travelling stay fitted 
with three adjustable har- 
dened blocks suitable for 
work up to 6in. diameter, 
this stay being made spe- 
cially strong to withstand 
the thrusts of heavy cuts at 
high speeds. The loose head- 
stock is a hollow box cast- 
ing, capable of transverse 
adjustment by screw for 
taper work, and has a steel 
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The two changes here 
give feeds of 
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The three changes 
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Fig. 36—28-INCH BED AND SADDLES 


with din. traverse, on forged 


over the 
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‘; speeded to turn from jin. to 14in. diameter 
ir er ws hale and when operating on steel forgings will 
fe ab ‘ly remove material at the rate of 15 lb. per minute. 
en iA gin. lathe has practically the same arrangement, 


| still further back, putting L into mesh with O, the action 


effecting this change sliding P into gear with M, when 
L, M, O, P act like an ordinary back gear, thus doubling 
the number of changes, and producing the eight required. 




















i handy tool, because not 
i only can the starting, 
stopping, and reversing of 
\ the feed gear be effected 
i on the saddle itself, but 
i also all the variations of 
feed are controlled on the 
saddle, so that the opera- 
tor can regulate his feed 
K without changing his posi- 
tion overlooking the tool. 

We illustrate also a 24in 
surfacing and boring lathe 
Fig. 21, by this firm. It 
hasan “all-gear” head, and 
is driven by an electric 
motor carried on a pedes- 








except that the last gear is not on the face plate; in | 
it, asin the 12in., the sliding feed is effected by a rack and | 
spiral pinion or multithread worm. It is a particularly | 


Fig 37--8-INCH HIGH-SPEED LATHE—J. BUCKTON AND CO., LIMITED 


The arrangement is very simple, and has the advantage 
that only the wheels actually required are in gear. 
Another firm which has given close attention to the 





























tal at the back of the 
headstock. The motor 
has a two to one speed 
variation, and the main 
changes of spindle speed 

















are effected by handles 
brought to the front of 
the headstock and inter- 
locked to prevent two sets 
of gear being meshed 























simultaneously. The feed, 

which, it will be seen, is — 
chain driven, is regulated 
by a lever, also in front of 
the headstock. The speed 
gear will be understood 
rom the drawing, Fig. 
38. It permits of eight 
changes. A raw hide 
pinion on the motor gears 
with the first wheel A. 
On the first motion shaft the two pairs of sliding wheels, 
E BC and D E are mounted. They are moved by the 
© two levers, one above the other, in front of the lathes, and 
: can mesh with either F,G, H, or K, giving thus four 
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Fig 38—MOTOR DRIVEN HEADSTOCK—J. BUCKTON AND CO., 


























TTITTT T 


UL 








Se 


Swain 


LIMITED 


subject of high-speed lathes is the Tangye Tool and Electric 
Company, of Birmingham. We have, through the 
courtesy of the company, some interesting notes of the 
steps ‘indesign which have led up to the patterns now 























to the face-plate in the external view. N may be moved 
out of gear, as shown in the drawing, or m 





Fig. 39—12-INCH HIGH-SPEED LATHE—J. BUCKTON AND CO., 


LIMITED 


speeds to the spindle, to which these wheels are coupled ; adopted, and as they will be found useful and instructive, 
y the clutch N, operated by a horizontal lever, seen close | we do not hesitate to put them before our readers. * 


The company’s first idea was to follow the beaten 





ay be moved! track, and use an ordinary headstock with cone pulley 


and double gearing; but it was soon evident that the 
necessary power could not be obtained in this way 
without such speed—revolutions per minute—of the cone 
pulley as would be too high for ordinary shop use; and, 
moreover, the belt speed was so great that it was feared 
the workman would shirk making the necessary changes 
to secure the correct speed for the tool. To obtain the 
power, and, at the same time, keep down the revolutions 
per minute of the driving pulley, it was decided, therefore, 
to have a wide belt; but as this made a cone pulley out of 
the question, a single-speed pulley, with the changes in 
the headstock—or what is now called an “all-gear” head- 
stock—was ultimately adopted. This arrangement also 
was the most suitable one for electric driving, and a 12in. 
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Fig. 40-TANGYE ELECTRIC HEADSTOCK 


lathe was therefore made, with “all-gear” head and 
variable speed electric motor. This lathe was illustrated, 
along with a 16in. lathe, in our issue of July 24th, 1903. 
The next size taken up was a 24in. lathe, which, it may 
te interesting to recall, took the following cuts: 


¥eed per Cutting spec”. 
Test. Depth of cut. revolution cf Feet per 
work, mivute, 
A lin. jin. . 
K }3in. ies qin 32 
Cc Zin. bie Bons in. 32 
D gin. Saat al fn. 32 
E lin. yin 80 
oh cee, cee jin. 80 
G .. ... 7 %in. qin 80 
Ms x qin. 50 


The company also made some 8in. lathes with all-gcar 
headstocks and variable speed motors. 

Following this, a series of lathes for high-speed cutting 
has been designed, with from two to three times the 
power of most ordinary cone pulley-driven lathes, which 
can be driven from a countershaft in the ordinary way, 
or by variable speed electric motor, connected either by 





Section through Rack Pinion on Saddle 
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Fiz. 41-SECTION OF APRON 


belt or gear. In these lathes there are eight speeds in the 
headstocks themselves, and with an ordinary two-speed 
countershaft sixteen speeds are obtained, or where very 
small variation of speed is required, a four-speed counter- 
shaft is supplied. This gives a total of thirty-two speeds at 
equal increments, any one change of which can be obtained 
in less time than is taken to move a heavy belt from one 
cone step to another. 

The illustrations, Figs. 40 to 47, and particulars of a 
12in. standard high-speed lathe show the latest design 
which has been adopted for 8}in., 10in., and 12in. sizes. 

Commencing at the countershaft, it will be seen that 
there are two sets of pulleys, driven by belt in the ordinary 
way from the line shaft. These belts can be moved by 
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the usual lever. The additional two speeds are obtained | spindle, and arrangements are made so that the clutch | firms do not put in such a large loose headstock, but 
through the gears shown and lettered A B and C D, Fig. 43. | cannot be put into gear until gears 9 and 10 have been | Tangyes are convinced that for really heavy Cutting if 
For the highest speed the pulley, running at 440 revolutions | thrown out, nor can 9 and 10 be put into gear with 8 and | is not a bit too heavy. 
11 until the clutch has| The feed motion is driven from the headstock by a belt 
been disconnected, thus | of exceptional width, and as it runs at twice the spindle 
preventing any possibility | speed, there is ample power for all feeds required, while it 
of breaking the gear | provides a safety point in case of excessive strain, 
wheels. | The feed-box—Fig. 45—has a total of six changes 
It will be noticed from | three being obtained ,by a slip key moved by the lous 
the engraving, Fig. 47, that | lever; by moving the shorter lever over into the Opposite 






























































Section of Gear Box. 
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Fig. 45—TANGYE’S FEED BOX 
Fig. 42-12-INCH HEADSTOCK, COVER REMOVED 


per minute, drives pulley X, from which a belt is taken to | all the wheels are completely enclosed, although the gears "clutch a second series of three is obtained. The feed 
the lathe headstock pulley, through the equal wheels | 1 to 7 and friction clutches can be easily uncovered for | may be varied to suit requirements, the pulley enabling 
AB and friction clutch, thus driving it at 440 revolu- | examination or oiling by lifting off the light cover provided. | this to be done quickly and cheaply, but the usual feeds 
tions per minute. For the next slowest speed, the clutch | The spindle is of hard forged steel, carefully ground on ' are 4-6}, 10, 16, 26, and 40, or 6, 10, 15, 24, 40, and 60, if 
lever is moved over to connect to wheel D, and this | 
reduces speed of pulley X to 382 revolutions per minute. | 


[ jelutch 
| A 


Fig. 43—COUNTERSHAFT- GEAR 


If too quick the clutch is connected to wheel B, and the | 
belt is moved on to the fast pulley running 330 revolutions 
per minute, thus giving 330 revolutions per minute. The | 
slowest speed is obtained by moving the friction clutch | 
again into connection with D, giving 287 revolutions per | 
minute. With a two-speed countershaft the speeds would be | 
440 and 330 revolutions per minute, and the pulley X would 
be keyed direct on it, the friction clutches and gearing 
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Fiz. 44—GEARING OF 12-INCH mMEADSTOCK 
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being omitted. Long bearings with ring oilers are used | es kr hee 

for this gearing to ensure perfect lubrication. The head- 

stock gear should be fairly clear from the drawing, the Fig. 4€—12-INCH HEADSTOCK—TANGYE TOOL AND ELECTRIC COMPANY 

eight changes of speed being obtained as follows, com- 

mencing at quickest speed :— the running surfaces, and is 6in. diameter by 7}in. long , very hard materials are to be turned. The section through 
= — in the front bearirig. The loose headstock, Fig. 49, is made | the saddle—Fig. 41—shows the arrangement of rack and 
heavier than is usual, having a spindle 4tin. diameter, | pinion, which gives the latter a bearing on each side, and 
and it is held down by three large bolts, the two in front | prevents the deflection occasionally found in overhung 





‘evolutions per minute. 


Countershaft pulley running at 287 


£ Through wheels. Purchase. 
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Revolutions per 
minute of spindle, 








The pulley is 20in. diameter, and carries a 5in. belt, | 
this at the slowest speed, viz., 287 revolutions per minute, | 
and assuming the moderate pull of 601b. per inch of 
belt, gives as the minimum power 13} brake horse-power. | 
The long bearings with oil rings employed for the pulley | 
shaft should be noted. The friction clutch between | 
wheels 1 and 5 is moved by a lever at the front of the | 
headstock, and can be put into centre position to stop | 
the lathe or into gear with either of thé wheels 1 and 5 
without stopping the pulley. The clutch between wheels | 
4 and 7 has claw teeth, as a friction clutch would not be | 
advisable under the heavy load, but by manipulating the 
levers the claw clutches can be putin very quickly, and | 
no disadvantage or delay results from this. 

Wheels 8-9, 10-11, are used like an ordinary double | Fig. 47—12-INCH HIGH-SPEED LATHE—TANGYE TOOL AND ELECTRIC COMPANY, LIMITED 
gear, wheels 9 and 10 being on an excentric shaft stand- | 
ing on top of the headstock. When this gear is not in| being arranged so that, although short to avoid | pinions, with consequent breakage of rack teeth. The 
use, wheel 8 is moved endways by a lever, to bring its | stretéhing, they can both be used from the front of | racks and pinions are of forged steel. : 
claw clutch into gear with the clutch on gear 11, and | the lathe, the back bolt being placed higher to enable the | The general engraving of the lathe shows a bed without 
thus enable the combinations A, B,C, and D to drive the ' spanner to pass over the front bolt—see Fig. 49. Many! gap, but these lathes are generally supplied with a gap. 
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—_—— 
and the table of speeds given is arranged for a gap lathe. | 


Such a lathe will take work up to 42in. diameter by 12in. 


of four revolutions per mt 


not recommended, but, instead, a gear of the kind used in | 
Tangyes’ 24in. high-speed lathe, shown in our issue of Jan. 
ide from the front of the face-plate, and the slow speed | 22nd, is employed. Fig. 48 shows this headstock and gear, | 
be inute is arranged to suit this, | and will give some idea of its great strength and power. 
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Fig. 48 -24-INCH HEADSTOCK—TANGYE TOOL AND ELECTRIC COMPANY, LIMITED 


but it is not expected that the maximum power of the 
lathe will be required at this slow speed, although it will 
take a heavy cut on these large diameters. 
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Fig. 49—-TANGYE LOOSE HEADSTOCK 





























Swain 








S¢ 





Electric driving with variable speed motors for these 
large lathes is preferred, owing to the great power 
required, but they can also be supplied with belt drive, 
using a four-speed coun- 
tershaft similar to that 
on the 12in. already de- 
scribed. These have fric- 
tion clutches to the belt 
pulleys, as the heavy 
belts required cannot be 
easily and quickly moved 
from one speed to tke 
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ordinary double-geared headstock. Wheels 3 and 5 are 
keyed together, and also connected to 7 by similar lock 
bolts. Wheels 2-4 and 6-8 are on separate excentrics, 
and are both thrown out of gear. When running in B 
gear the lock bolt at 3 is disconnected, and wheels 2 and 


, 4 put into gear by means of an excentric. When running 


in C gear the lock bolt at 3 is connected, but that at 7 is 
disconnected. Wheels 2 and 4 are out of gear, but 6 and 
8 are in. When running in D gear both lock bolts are 
disconnected, and wheels 2 and 4 and 6 and 8 are put 
into gear. Thus, using a variable speed electric motor 
having a range between 480 to 180, the following com- 
binations are obtained :— 
Through wheels, Purchase. 


ya Ss” ze 44 tol ... 106 to 40 
B1443de... Me, .. 4S, B 
C4060... . 28ci.. 4. 48 
B1S5456765-0 .. 0 TS. 8-7, 14 


The 16in. and 20in. lathes are made on similar 
lines, and can be driven from a countershaft by belt- 
ing, or may be direct coupled to an electric motor, 
the latter being made of variable speed. Tangyes 
are at present making a special motor-driven lathe, 
12in. centre, for testing high-speed tools, which has 
the above arrangement of headstock and gearing This 
lathe is to take a cut in forged steel jin. deep by in 
traverse at a speed of 75ft. per minute, and a motor to 


, give up to 45 brake horse-power is being put in. 


Some excuse is possibly necessary for introducing into this 
Supplement a brief description of the remarkable change 
speed headstock made by John Lang and Sons, of John- 
stone, N.B., since it is not strictly speaking made for 
high-speed cutting ; since, however, it aims at maintain- 
ing the correct cutting speed for all diameters of work, the 
speed rising regularly, and not by steps as in all other 
designs, its appearance is not wholly out of place 
amongst high-duty lathes. A general description of one of 
these headstocks appeared in our issue of January 29th 
last. In this Supplement we give a drawing of the 
gear and a view of a direct motor-driven 24in. sur- 
facing and boring lathe, Fig. 22. In this view the 
machine is seen from the back, and part of the cover is 
removed to show the belt and one expanding pulley. 
The arrangement of this novel form of change speed 
gearing will be readily understood by inspection of the 
drawing, Fig. 50. Here M and N are respectively a fast 
and loose pulley, driven at constant speed by a belt or 
motor. M is keyed to a shaft carrying the expanding 
cone pulley A. The two parts of this cone are moved 
to or from each other by the cam C, actuated by a worm 
and wheel. The tension of the belt, of course, tends to 
force the parts of A asunder, and ball bearings are pro- 
vided at each side of C, as shown, to take the thrust. A 
similar expanding pulley and cam, B and D, are mounted 
on another shaft. One worm shaft, worked by the hand 
wheel E, operates both pulleys, so that as one expands 
the other closes. Thus A may, by the use of a belt 
touching at its edges, be made to drive B at varying 
speeds. To B is keyed the pinion E, which, with 
F, G, and H, forms an ordinary back gear. Thus the 
shaft, and pinion J attached to it, may either be 
driven through the gearing when the clutch O is 
in one position, or direct when it is in the other 
position. To gain a further reduction, J drives the 
wheel K keyed to the main spindle. By this arrange- 
ment a very regularly graduated feed can be obtained. 
The maximum ratio of each expanding pulley is 3 to 1, 
giving a total range of speed equal tc 9 to 1. The 
single gear ratio is 3°9 to 1, and in treble gear 
it is 26°9 to 1. Thus, through the former spindle, 
speeds from 25°6 to 230 revolutions per minute, giving 
a constant cutting speed of 30ft. per minute on all dia- 
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Diameters turned at 30 4 minute 


Fig. 50—LANG VARIABLE SPEED GEAR 


An 8}in. capstan rest lathe of similar type, has taken | other, The gear is arranged as shown Fig. 48, the pinion 9 | meters between }in. and 4}in. diameter are given. Through 


cuts of 100ft. speed by din. deep by ~4, traverse, and 135ft. | driving on to the face-plate. 
Wheel 1 is keyed to the belt pulley, and for A is| 3°7ft. and 33°4ft. per minute are obtained. 
connected to wheel 83 by a lock bolt as used in the! would give the same cutting speed for all diameters 


speed by jin. deep, same traverse, on mild steel bars. _ | 
Above 12in, centres, the arrangement described above is | 


| the latter—that is, treble gear—spindle speeds between 
i These 
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between Shin. and 3lin. diameter. There is, it will be 
noticed, a certain amount of overlapping of speeds, but 
since the great majority of work on surfacing and 
boring lathes is on diameters between 8}in. and 30in., 
necessitating the use of the treble gear, less changes are 


cutting coarse pitch screws or worms. The cone is on a 
side shaft, which is geared to the main spindle in the 
ratio of 1 to 6. This cone shaft may be coupled to the 
lead screw by change wheels, and thus when equal gear 
is used on the cone shaft and screw a leading screw of jin. 








—=——— 
tion. That shown in Fig. 52, is a 12}in. centre slidin 

surfacing, and screw-cutting gap lathe. It has fon. 
changes of speed through gearing by positive clutches 
and is driven by a 15 brake horse-power variable speed 
motor, having a speed variation of 2 to 1, and giving 











Fig. 51-30-INCH MOTOR DRIVEN LATHE—CRAVEN BROTHERS, LIMITED 


involved by incl. diig the smaller limit, as well as the 
higher, in the triple rati>. Again, where the headstock is 
used on sliding lathes, as the diameters most frequently 
turned are between fin. and 4tfin., it is convenient to be 


pitch will cut a worm of 3in. pitch. We may say also 
that in recent designs a brake has been applied to 
the large pulley, which naturally, with its great diameter 
and speed, acts as a fly-wheel. It will be noticed that the 














Fig. 52—-12}-INC4 MOTOR DRIVEN LATHE—CRAVEN BROTHERS, 


able to reach the 4}in. speed without changing into treble 
gear. 

These headstocks, which look rather large until one 
remembers that no countershaft cone is used with them, 
appear to work excellently, and are particularly econo- 
mical on facing work, when the cross feed is connected 
with the change-speed gear, so that approximately the 
correct cutting speed is maintained automatically. The 


belt is made by screwing a number of battens of wood to | 


Balata belting. The ends of the battens are faced with 
leather. There is no difficulty about shortening the belt 
if ever it become necessary, but means of adjusting its 
tension are provided in the gearing. 


But besides this variable speed lathe, Messrs. John | 


Lang and Sons make a special lathe for high-speed steel. 
This is a gap lathe of 16in- centres, driven by a four-step 
cone pulley of very large diameter, mounted on 
a separate shaft and geared to the main spindle. 
The spindle speeds when the countershaft runs 
at 155 revolutions per minute are 36°4, 28°9, 23, 18°3 
11°6, 9°2, 7°3, and 5-8. The steps take a 5in. belt; the 
largest is 36in., the smallest 254in. diameter, and the 
ratio is 6 to 1 in single and 18 to lin treble gear. The 
front bearing of the main spindle is 9in. diameter. The 
bed is 28in. wide across the face, and only the front shear 
is used for guiding purposes, so that cross winding is 
reduced to a minimum. The loose headstock is guided 
by the inner edge of the back shear and a special inclined 
guide a short distance inside the front shear. It is of a 
powerful design, held down by three bolts, two short and 
one long. The spindle is of the solid type, screwed for 
nearly half its length, ground all over, and fitting into the 
whole length of the barrel. It thus is very well guided 
and supported. There is a good arrangement to allow 
for its sideways movement for taper work. 

We might mention that arrangements are made for 


LIMITED 


faces of the bed of the face plate lathe are protected in a 
very neat way by cast iron covers. These are bolted to 
the bed and pass freely through passages cast for that 
purpose in the base of the saddle. 


wa ok aa iM es 


spindle speeds of from 4 to 48 revolutions per minute. The 
feeds are instantly changed by handle on the front 
of the bed. The direction of feed can also be reversed, 
as in most modern lathes, without stopping the lathe, by 
means of a handle on the front of the carriage. The feed- 
gearing gives self-acting traverses of }in., ;jin., #,in., and 
yin. per revolution of the spindle. The device shown cn 
the surfacing screw is for quickly withdrawing the tool to 
a definite distance when screw-cutting. The lathe is capa- 
ble of taking a cut }in. deep by jin. traverse in mild steel, 
at 50ft. per minute, which without being phenomenal, 
may be regarded as a good, useful commercial speed for 
a general purpose lathe. 

The larger machine, lig 51, by the same makers is a 30in. 
centre sliding, surfacing, and screw-cutting break lathe, 
suitable for dealing with heavy shafts, and fitted with a 
pillar rest for face-plate work. The headstock is treble 
geared, driven by a 40 brake horse power variable speed 
motor, and has six changes of gearing through sliding 
pinions, giving all intermediate speeds from 1 to 64 revo- 
lutions per minute of the face-plate, and capable of taking 
two cuts, each fin. deep by jin. traverse, or the equivalent 
in sectional area, at 60ft. per minute. The sliding feeds 
are effected through change wheels on a swing frame at 
the end of the headstock, moving the carriage by means 
of a 5in. diameter screw, and giving traverses from ,\jin. 
for fine boring up to 6in. for screw cutting, per revolution 
of the face-plate. All gearing is, it is needless to add, ma- 
chine cut. The quick adjustment is actuated by a pinion 
gearing into the screw, and can be effected either 
by power or by hand; the top bed can also be quickly 
moved for opening or closing the break by power. 
Surfacing traverses are variable through change gearing 
on the front of the carriage, and the carriages are so 
arranged that one can be sliding and the other surfacing 


Fig. 53—16-INCH HIGH-SPEED LATHE—JOHN LANG AND SON 


Craven Brothers, Limited, of Manchester, have also | at the same time. 


The change wheels on the front o! 


turned their attention to the design of special high-speed | the carriages may also be used in conjunction with th: 
lathes, and we have selected a couple of sizes for illustra- | sliding motion for taper turning. 
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THE ECONOMICS OF ELECTRIC TRAM- 
WAYS IN BRITAIN. 
By Rosert H, SMITH. 

In Table I. are given figures deduced from the published 

statistics and accounts of a number of British tramway 
systems. They are taken in most cases from the reports 
issued this year, ‘ 
yet available, from last year’s reports. 
’ The first line gives average results over about 1000 miles 
of such tramways taking large and small, favourably and 
not favourably situated, together; but excluding such as 
have evidently no chance of success. The following lines 
cite examples that are fairly typical of large and small 
installations in districts of very various character. 

In the columns 12 to 15 are given figures reduced to 
per car-mile run. This is the reduction most commonly 


TABLE 1.—Economic Results on 












relation :—(1) To the length of line; (2) to the quantity 
and quality of the population served ; (3) to the number 
of cars employed; (4) to the capital expended; and (5) 
to the car-mileage per unit of time. The different 
sections of the table here given enable one to examine 
these five aspects of the problem. 


In order to put aside at once one elementary matter— | 


but in some few, where these are not not usually explained, but capable of exact and simple 


arithmetic statement—let us see what the necessary car- 
mileage depends upon. 

Other conditions, such as the distance headway 
between cars, being the same, evidently the number of 
cars out at one time on any system of roads is pro- 
portional to the length of these roads. Thus it is rational 
to consider the question from the point of view of car- 
mileage per mile of single track. 


In any large unit of time the number of cars run over 


some Typical. Large and Small Ov 
























evhead British Tramway 









time interval below the actual interval. Beyond the 
16 hours, and sometimes beyond 12 or 14 hours, the time 
spacing of the cars is made three or ten times longer than 
within the normal hours. Thus the reduction to a 
standard of 16 hours does not much change the average 
from the actual time interval. 

The annual mileage M per year being known from the 
official records, as also the length of track L, the calcula- 
tion of the time interval reduced to standard 16 daily 
hours all the year round is 


i L 
T = 350,400 M: 


| that is, divide, say, 350,000 by the yearly car-mileage 


per mile of single track. Thus, a 3}-minutes service 
corresponds with 100,000 car-miles per mile ‘single track. 
This is the way in which column 7 of the table is 
calculated. It is calculated because the time interval is 


Systems, 
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| 
| 
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Average of 1000 miles in | 
various place of =} 2-6 6-1 14-5 3-2 6 73 4-8 3-2 1-9 23 1 10 10-5 6-2 1-28 22 60 13-2 8-8 0-8 
Glasgow 135 1-9 6-5 19 5-0 | 14 116 3 5-13 2-8 23 1-03 11-5 10-6 5-2 -94 26-5 50 13-2 } 13-3 5-3 
Croydon ... 17 | 1-6 77 13-9 3-5 7°6 89 i 3-55 2-2 25 1-00 8-5 9-5 5-4 -87 25-5 57 14-5 11-0 3-0 
Liverpool 103 1-6 7-2 18 1-8 11 114 3-1 5-15 2-3 24 1-08 9.5 10-7 7-0 1-53 98.5 64 18-2 10-3 2.3 
— 82/18 | 52 18 3-0 | 7-4 | 74 | 47 | S-4 2-5 | % | 11 10-0 11:0 | 6-6 | 1-3 26-2 61 16-0 | 10-2 | 2-2 
Nottingham 30.=«1-8 8-0 19 3-5 9-3 84 4-2 4-28 2-65 24 1-22 11-1 12-2 6-8 1-37 22-5 56-6 12-6 9-9 1-9 
Hull 25 | 1-85|-5-8 | 15-3 4-7 | 9-7 |100 | 3-5 | 4-04 || 2-1 22 -87 9-6 9-6 | 6-1 | 1-26 | 26-4 | 63-2 | 16-6 9-8 1-8 
Aberdeen 21) 1-7 7°5 12-4 3+3 5-8 16 7:6 2-4 1-76 14 “73 12-6 12-5 6-8 1-05 | 19-4 54 10-6 8-8 | 0-8 
Aye: x. 8 1-3 1-2 9-3 2-0 1-0 42 8-3 1-7 2-0 21 85 9-5 9-8 5-1 1-00 | 18-3 52 9-5 8-8 | 0-8 
+ 3 . = r sun ror 2 OF > . . = | o¢ ladias wie eel 
Southampton ... 17 1-7 6-2 11-7 2-9 5:8 67 5 3-05 2-0 23 1-06 8-6 10-9 ray) 1-13 26-1 70-7 18-5 7-6 - 
Huddersfield ... 35 1-25 | 3-4 11-8 2-0 3-4 17 7-5 1-82 1-7 23 91 7-3 9-3 5-0 1-57 | 15-5 54-1 8-4 7-1 _ 
Dublin United and 5. J 
District... tt are 47 «1-9 3-9 19-2 3-2 ond 76 1-9 2:04 1-7 2! 87 7-1 8-6 5-4 1-06 14-5 7) 8-0 6-5 _- 
Newcastle-on-Tyne 45/ 1-96 5-2 23-4 3°7 8-8 90 3-9 1-01 2-4 24 1-08 9-8 10-7 7-2 1-91 17-1 67-3 11-5 5-6 — 
Halifax 441-3 5-0 7-7 2-0 3-6 3000117 1-49 1-8 15 +79 12-0 12-0 9-05 1-80 19-5 75 14-7 1-8 — 
made, and these figures can be obtained directly from the each mile of single track is clearly inversely proportional |a very easily understood—inverse—measure of the 


annual reports. Those in the other sixteen columns of the to the average time interval between successive cars 
table have to be calculated from the statistics given in passing the same place, and therefore the car-mileage per | 
mile of single track is solely in inverse proportion to this | 


the reports. 


Although results per car-mile are important and in- time interval. 


It does not in any direct way depend 


structive, they by no means exhaust the useful analysis upon the average car speed. The average space interval 


of the working. 


So far is this from being so, that it is between successive cars, for a given time interval, is pro- 
very surprising that in reports and discussions on tram- portional to the speed, but then also for such specified | 


way work attention should be so uniformly, and almost time interval the number of cars at one time per mile of 


exclusively, concentrated on this one aspect of the road is inversely proportional to the speed. 
Evidence of this too exclusive view, and of the influence of speed may be cancelled out, and the total 


matter. 


Thus the 


eager competition between managers based solely on car-mileage in a large time unit is solely proportional to 


the ratio of the miles of sin- 


density of the traffic, and it is reduced to the above 
standard in order to make the results in different places 
fairly comparable. 

When it is understood that column 6, “Annual car- 
mileage per mile single track,” is nothing else ex- 
cept the reciprocal of the mean time interval multi- 
plied by a proper. constant numerical factor, it is 
seen at once that column 6 is the true and only proper 
measure of the vigour with which the line is worked— 


| considered apart from the degree to which it is used by 


the public, that is, whether the cars be full or empty. 


| It is, in fact, the number of times per year that each 


gle track to the average time | 












part of the track is utilised by passing a car over it. 
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Diagram 2. 
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this view, is afforded by the closeness together of the 
figures in column 18, where the revenue per car-mile is 
10°6d., 10°7d., 11:0d. and 10°7d. in four of the most 
mnportant places, and 12°2d., 12:0d. and 12-5 in three 
other fairly comparable places. But if one compares 
this closeness in column 13 with the widely divergent 
final results given in column 20, one cannot help seeing 
that exclusive consideration of results per car-mile cannot 
be very instructive, and may be extremely delusive. 

To obtain a reasonably complete insight into the 
reasons of success, or the reverse, of a tramway system, 
there are at least five different aspects of the working 
that must be examined. The results must be viewed in 








THe Encinecer” 


steadily throughout 16 hours per day on 865 days per 
year, then 60 x 16 x 365 
the whole system per year, and 350,400 car-miles per mile 
of track would be the result, whatever the average speed, 
and whatever the extent of line. IfT be the average time 
interval maintained through 16 hours each day in the year, L 
the length of single track in miles, M the yearly car-mileage, 


then M= 350,400 - In some places thecars run more than 


16 hours per day, but, as thisis about the average through- 
out the country it is convenient, for the purposes of com- 
parison, to throw the cars run beyond the normal 16 hours 
into the 16 hours, lessening correspondingly the average 





by the public of the tramways. The annual passenger 


350,400 cars would run over mileage per mile single track would measure this use 


accurately. The passenger mileage is never ascertained 
directly ; it would be a practical impossibility to do so. 
The yearly passengers are counted by the tickets sold; 
and this number reduced to per mile of single track is the 
best measure of the travelling activity of the public that 
can be directly calculated from published statistics. This 
is given in column 5 of the table. 

Column 6 gives a true measure of the facilities afforded 
to the public; column 5 gives the nearest directly ascer- 
tainable measure of the use made of these facilities. It 
is easy to feel sure that, within certain limits, the use 
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made of them will increase with the facilities offered. 
But diagram 1 reveals what would not be easily antici- 
pated, namely, that up to the limits yet attempted in 
Britain the use made rises in an increasingly rapid ratio 
with abundance of facilities. The horizontal ordinate 
measures this abundance of facility by M/L, while the 
verticals to the points and to the mean curve measures 
the use made of them by P/L, or the figure in column 5. 
The points apply to particular localities, and as there are 
great local variations of condition, these points deviate 
apparently erratically from the mean curve; but they 
indicate without any doubt the general character of the 
mean curve. The large dot surrounded by two circles 
gives the mean of 1000 miles in various typical localities. 
The ratio between the ordinates to each dot is the 
passengers per car-mile—a ratio usually calculated and 
published in the annual report, and which is given in 
column 12 of the table. 

Independent of public utility, but most important in 
respect of the financial success of the tramway considered 
as a paying business, is the traffic revenue reaped from pas- 
sengers. All the statistics show that the great bulk of this 
revenue is reaped in one-penny fares. The proportion 
obtained from halfpenny fares is never more than one- 
sixth, and that from fares greater than the penny is so 
small as to suggest the policy of abolishing all such fares, 
and of giving the whole journey from centre to periphery 
or vice versa, for one penny, a policy which would save in 
costs in many ways. In some cases, however, the mean 
fare is over 1}d. If it were one penny, then each 100,000 

00,000 
240 x 1000 
8, in which is stated the actual revenue from fares per 
year and per mile of single track. This column shows 
that the actual revenue per mile of track ranges from as 
little as £1300 up to £5150. In diagram 2 is shown how 
this revenue increases with the service as measured by 
M/L, the car-mileage per mile of track. In this diagram 
the mean results are well represented by a straight line, 
which is drawn across it in thick full line. Its equation 
is— 

£ Revenue per Year per Mile Single Track 

= *045 Car-mileage per Year per Mile 8. Tr. — £150; 
an equation which would mean that about 3500 car-miles 
per year per mile of single track is the least that would 
just begin to draw any passenger revenue. 


in column 5 would yield = £0°417 in column 


The curved line of diagram 1 also runs down to : =.0 


at M/L between 3000 and 4000. Both these diagrams 
show very clearly the importance of developing to the 
fullest possible extent the car-mileage per nile of track. 
This importance is due to 50 per cent. of the capital 
expenditure being in proportion to the length of track, and 
to the advantage, universal in all industries, of a quick 
turnover.of capital outlay. 

Another considerable proportion, namely, 15 per cent.; 
of capital expenditure is upon rolling stock. The annual 
car-mileage run per car employed is, of course, the direct 
measure of the activity of this part of the capital outlay. 
The rate at which the public uses it is measured by the 
yearly passengers carried per car; and the earning capacity 
is the. annual traffic. revenue per car. These three 
interesting quantities are tabulated in columns 9, 10, and 
11. The annual earnings per car on successful tram- 
ways does not vary greatly from £1000 ; but in some cases 
as much as this is earned without the total result being 
fortunate. The car-mileage run per car in one year is 
singularly constant at all places, ranging only from 
21,000 to 25,000, except in a few very special cases. 

23,040 miles at a mean speed of 8 miles per hour take 
2880 hours to run over, or 180 days of 16 hours each. 
This seems to be nearly the maximum duty per car, the 
rest of its time, or 365 — 180 = 185 days, or half the year, 
being spent in cleaning, repairs, and waiting, as reserve 
for special heavy traffic days. The number of cars 
required depends on the length of the line and upon the 
average speed, according to the following relation. If 


the speed be V miles per hour = mA miles per minute, 
and the service be for a mean time interval of T minutes, 


then the mean space interval between cars is ie 
oo L 
VT 
Thus, the number of cars required per mile of single 


60 


vT multiplied by a numerical factor 


allowing for cars stabled for cleaning and repairs. This 
factor does not cover an allowance for reserve of cars to 
cope with special times of heavy traffic, because all such 
variations of traffic are taken into the annual averages 
here spoken of. Thus, if the yearly average percentage 
running at one time of the cars owned be 75, then the 


and the number of cars on the road at one time is 


track equals 


80 : ; 

vp Per mile of single track, 
If T be expressed in terms of car-miles per mile as 

above, then the number of cars on the road at one time 


60 M M ’ x 

ae Ry. || enn Yak 
350,000 V say 5300 1 aking V at 
a mean of 8 miles per hour, and allowing a mean of 
50 per cent. of the cars being on the road at one time. 


number of cars required is 
may be written 


this gives the total number of cars equal to ,and 


M 
23,000 
this agrees with the figures given in column 10 of the 
table. Either of these expressions exhibits clearly the 
commercial advantages of high speed. The capital 
invested in rolling stock is inversely as the speed; the 
streets are kept clearer in direct proportion to the speed, 
the space interval between the cars being so; and the 
inducement to travel offered to the public is very greatly 
increased. These advantages are so important that quite 
certainly the speed would be greatly raised above the 
existing limits if risk of accident to pedestrians and other 
vehicles did not severely restrict such extension. 

Except for this consideration of the profitableness of 


high speed, the table shows it to be very poor policy to 
scrimp the line in respect of number of cars per mile of 
track. The number of cars per mile, and the ratio of single 
track length to route length, are among the clearest indica- 
tions of the fertility of each district in tramway business. 

A large part of the capital expenditure depends on, and 
increases proportionately, to the length of track. Another 
part, including cars and car sheds, depends in the same 
way upon the number of cars. Another depends on the 
car-mileage per year, which is virtually a time rate of 
working, and to which, therefore, for a given load factor, 
the kilowatt power of the central station must be pro- 
portioned. If an initial constant be added to these three 
parts, and the whole be reduced to per mile of single 
track, there is obtained a formula of the character 

£30,000 + 6000 + £1000 © + £0-04™, 

L L L 
where L is the single track length, C the number of cars, 
and M the annual car-mileage. But all the four numeri- 
cal factors vary with local conditions by over 20 per cent. 
up or down from those here stated; the first of them 
varying much more than this. If the average annual car- 
mileage per car, 23,000, from the table be used—a figure 
which varies very little,.as proved by the table—the third 
and fourth term of this formula may be combined into 
one; thus 

Capital outlay per mile single track = 

£30,000 = £100,000 + £6000 + £0°08 :. 

The working costs may be analysed in precisely the 
same manner into four parts corresponding to the above, 
and these may be similarly reduced to three parts. The 
easiest method of calculating these costs is to take from 
the table the average ratio to the traffic revenue, namely, 
60 per cent., which, according to the factors obtained 
from Diagram 2, would make them equal 


£0°027 = — £90 


per mile of single track. This, however, is not rational. 
and a much nearer approximation to the actual tabulated 
figures is obtained by the formule 
£0°02 ¥ + £200 to £150, 
or, reducing to the more commonly used money unit, 
say, 
( M ) 
Pence - 4°8 1 -+ 40,000 - 
To illustrate, now, the resultant effect of these 
economic tramway laws, we find on a rough average 
Net revenue per mile single track = 
Traffic revenue — working costs = 
£(-045 - 02) ¥ — £150 — £150 = 
) 


£ | -025 ¥ — 300 |; 


and the ratio of this to capital cost is 
-095 M 
L 


Capital outlay — — ee 
‘08 — + 6000 
L 


" — 800 
Net revenue _ ay 
50000 
s L 

The constants inserted here are subject to considerable 
variation. They are used here chiefly to illustrate the 
influences exerted upon this economic result by the two 


factors L or the size of the whole installation, and 


the activity with which it is worked. To complete this 
illustration, we conclude with the following table, giving 
the value of this fraction, as calculated from the formula, 
for the four activities 25, 50, 75, and 100 thousand car 
miles per mile single track, and the two lengths of tram- 
way 50 and 100 miles of single track: 


TABLE II, 
Ratio of Net Revenue to Capital Outlay. 


Any Length L, L = 100 miles. 


Per cent. 


= 50 miles. 
Per cent. 





3-6 


109 





Comparing these with the figures in column 19 of 
Table I., it is seen that this formula, with the constants 
inserted above, makes the value increase rather too 
rapidly with the car mileage. It gives a slightly too 
small percentage for very small mileages and a slightly 
too lerge percentage for very large mileages. 

The main point to note, however, is that the effect of 
in improving the financial result is very 


great, while that of increasing L is very small. This 
means that, with skilful and vigorous management, a 
system of small mileage may be made almost as 
prosperous as one of large mileage. But a locality that 
will not stand the expense of at least 50,000 car-miles per 
mile of single track will with difficulty yield any net 
profit above the 8 per cent. needed for interest, deprecia- 


increasing i - 
4 





tion, and sinking fund. 





THE INTERNATIONAL EXHIBITION at 
8ST. LOUIS. 
(By our Special Commissioner.) 
XXIL*—STEAM ENGINES. 

Tue Harrisburg Machine Company, of Harrisburg, 
exhibits a tandem compound horizontal engine, of 
600 horse-power, which is directly connected to g 
generator of 400 kilowatts. This engine is of the 
“Fleming” type, in which Corliss valves are used, but 
are operated by a special valve motion which requires no 
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trip or releasing gear, but yet gives a very sharp cut-off. 
It is true, however, that three excentrics and an increased 
number of parts are required. The engine is intended to 
work with 150 1b. steam pressure and 26in. of vacuum; it 
has a receiver of the reheating type, with horizontal 
tubes, to which steam is admitted at 150 lb. The prin- 
cipal dimensions are as follows, and it will be seen that 
the cylinder ratio is very unusual :— 
Cylinders, diameter 
stroke ... 
a ROMER co3.b-ouc dee eee 
Cut-off in high-pressure cylinder 
Fly-wheel, diameter ... ... ... 


l5in, and 404in. 
26in. 

1 to7-3 

about ,*! 

10ft. 

ll tons 

5ft. Yin. 

2}4in. 


” 


” ee a OT CE EP a Fe 
Connecting-rod, length between centres... 
Piston-rod, high-pressure cylinder ... ... 
Piston-rod, low-pressure cylinder, head 
2} fin. 


CO Gers er rae ree ree? 
Piston-rod, low-pressure cylinder, crank 
en s nis 


ee aa take Ro abet 4fin. 
Clearance, high-pressure cylinder ... 3-95 per cent. 
” low-pressure cylinder ... ... 4:67 = 
Noweal omeed.. 0-050 gesye tose! date » 10g RO 
Variation under extreme change of load... 14 per cent. 
Valves of high-pressure cylinder, steam, 
i Stee tae he cit eer ere 
Valves of high-pressure cylinder, exhaust, 
SUI cas irs pte dee ans, Steae, rage 
Valves of low-pressure cylinder, steam and 
SUOMI | A. sch So: Wedetnnwsy 2 vain oe0 
High-pressure steam valves are triple- 
rted, operating in chilled cast iron 
bushings, ; 
Steam pipes,'diameter... 
Exhaust pipes, diameter ©... 


4gin. 
Sin, 


Sin, 
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Fig. 7—SHAFT GOVERNOR 


The design is both new and interesting, and was the 
source of considerable discussion when the design was 
described in a paper read at a meeting of the American 
Society of Mechanical Engineers a few months ago. The 
general arrangement is shown in Fig. 8, while Fig. 9 is a 


* No, XXL. appeared October 28th, 
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section through the cylinders and valves, and Fig. 6 | 
shows some of the indicator disgrams. In respect of 

novelty of design and departure from ordinary practice, 

this is one of the most notable engines at the Exhibi- 

tion. 

| As explained by Mr. B. T. Allen, the builder of the | 
engine, at the meeting above referred to, the object in 
view in the design was to combine the advantages of the 
most economical slow-speed Corliss engines with the 
desirable features of compactness, higher speed, closer 
regulation, and more efficient methods of lubrication, all of | 
which are features of the high-speed “‘ automatic ” engine. 
In order to realise the economy of steam consumption of 
the best Corliss engine practice, it was at first considered | 
essential to use the vacuum dashpots and other accelerat- 
ing devices common to Corliss engines to give the sharp 
cut-off and more perfect steam distribution. 

“Tt was found that with an improved form of detach- 
able cut-off, such engines could be made to operate fairly 
satisfactorily at speeds considerably in excess of that 
generally used on the Corliss engine; but yet the resultant 
speed was not as great as was desired for some purposes, 
especially electrical, and the design of the valve gearing 
still possessed many disadvantageous features. After 
exhaustive investigations it was finally found by sub- 
stituting for the detachable form of cut-off, a peculiar 
arrangement of bell cranks and levers, that a satisfactory 


| of boring out the holes. 


crank connections, gives a very quick admission and 
cut-off. It will be seen from Fig. 8 that the valve rods 
are attached to the legs of bell-crank levers, the other leg 
of each bell crank being connected by a short rod or link 
to the crank arm keyed upon the valve stem. The 
arrangement may be compared with that of the Westing- 


| house-Corliss engine, shown in Fig. 34, page 223 of Tur 
ENGINEER for September 2nd. The valve bushings can | 


be renewed when required, thus obviating the necessity 
The steam valves of the low- 
pressure cylinder are also triple-ported, but have a 


| different arrangement of steam passages and do not work 


in bushings. The exhaust valves in both cylinders are 
single-ported, being virtually plug cocks which close in 


| such a manner as to entirely eliminate the space inside 


the valve from the clearance volume. 

The governor, Fig. 7—already referred to—has two 
weights on opposite sides of the centre to preserve the 
gravity balance. When the wheel is running in the 
direction shown by the arrow any sudden acceleration 
causes the weights A A to lag, with reference to the 


motion of the run, by’reason of their inertia, carrying 


them to the position shown in dotted lines. The move- 
ment toward that position is furthered by the centrifugal 
force due to the increased speed! acting ‘upon the larger 
weights BB. Any movement towards that position, 
however, carries the excentric towards the centre, reduc- 


THE IRON AND STEEL INSTITUTE [yn 
AMERICA. 


Last week we gave a brief account of the meeting of 
the Iron and Steel Institute in New York. Our report 
| dealt with the proceedings up till the morning of Wed. 
| nesday, 26th October. 
| The only paper read in the afternoon was that by Mr. 
| Gledhill, entitled “‘The Development and Use of High. 
speed Steel’’—see page 482. A number of specimens had 
| been prepared, and were exhibited in the meeting room, 
| They were the same as those employed to illustrate the 
|lecture given by Mr. Gledhill some months ago at 
| Coventry, and published in our issue of March 11th last, 
Possibly the most significant fact brought out by them 
was that it is now quite possible to obtain a high finish 
by the use of high-speed steel, it only being necessary to 
use a sufficiently fine feed, in several of the examples 
shown the traverse being as little as ,\,in. per revolution, 
The machines employed for this work were Herbert 
capstan lathes, and, even with this fine feed the speed 
of cut was kept so high that a very remarkable economy 
was realised. 
_ The discussion was opened by Professor Howe. The 
|author of the paper says that he has “ proved con. 
clusively that the most satisfactory results are obtained 
only by using the purest qualities of Swedish or 
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amount of acceleration could be given to the valves at the 

points of admission and cut-off, and this by angular motion 

only, and unencumbered by elaborate cut-off devices. 

This accelerated motion, combined with the advantage 

obtained by making the steam valves triple-ported, pro- 

duced a more satisfactory operation at higher speeds than 

was possible with the other devices, besides being 

absolutely noiseless in operation and requiring less care 

and attention for maintenance. This form of valve 

gearing being positive in action and dependent upon | 
a variation of the travel for the different grades of 
expansion, made the use of the shaft governor possible, 
with all its accruing advantages of speeds and regulation. 
No steam jackets are used, but a tubular reheating 
receiver is placed in the steam passage between the two 
cylinders, steam being admitted to the high-pressure 
cylinder through triple-ported valves of the Corliss type | 
working in chilled iron bushings, the governing being 

accomplished by a centrally-balanced inertia shaft or | 
wheel governor—Fig. 7. This governor is so constructed | 
that it is practically balanced in all positions, being made 
with two inertia arms, the centres of gravity of which 
move in harmony with each other about the centre of 
rotation, the balancing feature avoiding surging or violent | 
action under all conditions of operation. 
by means of bell cranks, the steam admission valves of | 
the high-pressure cylinder only, and is so arranged as to 
decrease the lead at the earliest point of cut-off. The 
steam valves of the low-pressure cylinder are controlled | 
by a fixed excentric, so arranged that the cut-off in that 

cylinder can only be varied when the engine is not 

running, and remains constant, under all conditions of | 
load and pressure. The exhaust valves of both cylinders 
are of the Corliss type, operated by a single excentric | 
through the medium of a peculiar arrangement of rocker | 
arms and bell cranks.” 

As already noted, the steam valves of the high-pressure | 
cylinders operate in removable cast iron bushings, and | 
the ports are so arranged that the three edges are opened | 
at one time. This arrangement of triple ports, combined | 
with the rapid angular motion obtained from the bell- ' 


This operates, | 


| cast steel rocker arms. 
| steam valves are keyed to the shaft at each end, next to 
| the rocker shaft bearings. 
| the ends of the shaft are the rocker arm, which connects 


| bearings. 


Fig. S—HARRISBURG TANDEM COMPOUND ENGINE 


ing the valve travel and shortening the cut-off to correct 
the tendency to acceleration. Should there be a retarda- 
tion of the wheel, the momentum of weights A A would 
carry them away from the dotted position, assisting the 
springs in drawing in the weights B B, and increasing the 
radius of excentricity. The weights are all carried upon 
roller bearings. 


The valve motion is operated from three excentrics. 
One excentric, controlled by the shaft governor above 
described, operates the steam valves of the high-pressure 
cylinder. The steam valves of the low-pressure cylinder 


| are operated by the second excentric, which is practically 
| fixed to the shaft, but has a point of suspension similar to 
| that used on the governor; by means of ascrew it can be 
| moved across the shaft, and the point of cut-off varied in 


the low-pressure cylinder without changing the lead. 
This can be done only when the engine is not in motion. 
The third excentric—next to the main bearing—controls 
the exhaust valves of both cylinders by a combination of 
The arms which operate the 


Between these two arms at 


| to the steam valves of the low-pressure cylinder, and the 
| arm which operates the exhaust valves of both cylinders. 


These latter arms ride loose on the shaft, with babbitted 
All the pins in the valve motion are of steel, 
case-hardened, and ground. The connections in the 
valve motion are of phosphor bronze, with means for 
adjustment. For each pair of valves there is a disconnect- 


| ing device to free the valve rod from the bell crank, so 
| that by means of a starting bar each pair of valves can 


be tried before the engine is turned over by steam. 
Mr. Allen favours a short stroke as tending to economy, 


| and states that in tests of a number of Fleming engines 


he has found that in every case the economy was found 
to exceed that of the Corliss engine, either medium or 
long stroke, under similar conditions. The results of 


some tests of the tandem-compound Fleming engine are | 


as follows :— 





Gauge 
pressure, 
pounds at 
throttle. 


Duration Revolutions 
in per 
hours, minute, 





89-72 
129-9 
149-4 
152-0 
153-0 


About } load 

About 3 load 

About 4 load 
About fuli-rated load 
About 17; load ... 


Vacuum 
by gauge, 


26-5 


Horo: Picea: Steam used per 


i |  Horse- LH.P. per 
gg ton. ag prion eshell power, | hour, including 


pressure | : 
cylinder. total. | quantity used 


in. i 
cylinder. in reheater. 


87-07 





+34 


42-73 
321-54 
348-28 
501-55 
553-49 


153-81 
172.09 


26-0 


| advantages obtained should be credited to it. 


Swain Sc 


Dannemora irons.” This statement Professor Howe was 
unwilling to accept. He asked if it had been really 
shown that Swedish iron was better for their purpose 
than other equally pure iron, and if it was absolutely 
beyond question that a cemented steel must be used, 
end that the product of the open hearth is unsuitable 
for the manufacture of tungsten steels. Commenting on 
the analysis of high-speed steel, he expressed a hope that 
it might be found possible to use for its composition the 
ordinary rather than the rare elements, of which the 
quantity appeared to be limited, and which might, in not 
many years’ time, be exhausted. 

Mr. White, of the Taylor-White process, having at the 
invitation by the President made a few remarks on the 
development of this kind of tool steel, Mr. Tom West- 
garth continued the discussion. He said that there could 
be no doubt that much benefit had been derived from 
high-speed steel, and he wished to record the obligations 
which they were under to the American engineers who 
had started its development. Whilst, however, he agreed 
that great advantages were obtained from its employ- 
ment, he did not think it quite fair to claim the whole 

| credit for the tool. Concurrently with its progress, the 
machine had to be developed, and certainly some of the 
S an 
example of the economy that resulted from the use of 
higher cutting speeds, he mentioned that in getting out 
the plans for a new smiths’ shop he had found it 
unnecessary to make it so large as in former cases, 
because the amount of smiths’ work now desirable was 
much reduced, since it paid better to work from the bar. 
Referring to the speeds given on some of the samples 
exhibited, and particularly to two identical jobs, one of 
which took 3 hours 45 minutes with the old steels, and 
only 45 minutes with the new, he said he considered them 
misleading, as obviously such a great reduction was not 
possible in the same machine, and that the job 
| ought certainly not to have taken the longer time 
recorded. He mentioned the curious fact discovered ), 
one of his workmen, that if rough forgings or castings 
| were painted over with chalk, it was possible to machine 


| them at an appreciably higher speed, and in conclusion he 
| stated that, whereas it was generally very difficult to get 
| men to consent to a reduction of their time limits under 
| the premium system, they would willingly agree to a 
|50 per cent. reduction if they were given high-speed 
' steel, and the machines were arranged to use it at suitable 


speed. 
Mr. G. H. Campbell, of Steelton, referred also to the 
question of employing Swedish steel, and mentioned that 


his firm did not use it in the manufacture of high-speed 
| steels. 
| American steel might be used by Dr. Mathews, of the 
| Crucible Steel Company of America, who also con- 


He was supported in his view that a pure 


firmed Mr. Gledhill’s views as to the use of molybdenum. 
Mr. Pye Smith, of S. Osborn and Co., Sheffield, noted the 
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‘cion in the paper that tungsten steels are very 
a and brittle, pu 3 he pointed out the danger of 
stamping names or numbers deeply upon tools, as the 
nucleus of a crack was frequently thus formed. He 
asked for some information about the use of man- 
anese, as he understood from Mr. Metcalf’s book that 
e in conjunction with tungsten, had a inarked effect 
pe the nature of steel. He noted that molydenum 
appeared to be far more used in America than in Great 
Britain in the composition of these steels. 

Professor Richards made the same observation, and 
pointed out that the great advantage in the use of 
molybdenum lies in the fact that it gives the qualities 
belonging to ahigh carbon steel with a lower percentage 
of carbon, and hence less brittleness. 

Mr. Oberlin Smith spoke of the great developments 
that were to be brought about in the design of machine 
tools in the next few years, particularly the planing 
machine. He thought that the table-planing machine 
would gradually be superseded by a machine of the pit 
type, in which the tool and not the work moves. Only 
in machines of this kind could we hope to get cutting 
speeds up to 200ft. per minute. He thought, too, that 
the milling machine was likely to see great developments, 
and would drive the planer out of use for a great deal of 


ork. 
ie Walter Carter, of Sir W. G. Armstrong, Whit- 
worth and Co., Openshaw Works, in the absence of 
Mr. Gledhill, replied. He regretted that he was unable 
to give any information on metallurgical questions, which, 
however, would be answered in due course by the author. 
Replying to Mr. Westgarth’s remarks, he said that it 
had been proved that high-speed steel could be used 
economically on old machines by using larger pulleys on 
the countershaft, and his firm had in their works planers 
which used to run at 20ft. per minute now cutting at 
35. It was, however, desirable to use special machines, 
and Mr. Gledhill was one of the strongest advocates for 
their employment. With regard to the time taken on 
the specimens exhibited, he stated that the old samples 
showed the method of three years ago, and the time 
included centering. He agreed with Mr. Pye-Smith as 
to the danger of stamping names on steel tools, but he 
did not think high-speed steel was exceptionally brittle. 
They had tested a tool l}in. square on a 154in. steel 
forging with a ;sin. cut and jin. feed, which was a 
very heavy load, but it had stood it safely. If 
high-speed steel was treated with moderate care he 
did not think it would break more easily than other 
steels. He did not agree with Mr. Oberlin Smith 
that planers could not be run fast enough. They hada 
Tft. planer, with a Mitchell drive, cutting at 60ft. and 
returning at 160ft. per minute. This, with a }in. cut by 
tin. feed, was as much, he thought, as any tool could be 
expected to stand. [In the Mitchell drive we may men- 
tion there is no sliding belt; two loose belts are employed, 
and first one and then the other is tightened on its 
pulleys by the use of a jockey wheel.| For short work 
milling might compete with planing, but on long work 
the planer was undoubtedly the better tool. Many 
moving tool planers were used at Openshaw for armour- 
plate planing. They had as many as eight tool-boxes 
and sixteen tools in use at once, and the machines cut 
both ways. 

After a vote of thanks had been accorded to the author 
of the paper, the President announced that the other 
papers would be taken as read, but there would be no 
discussion. 

He then briefly proposed a vote of thanks to the mem- 
bers of the Reception Committee. This was seconded 
very happily by Mr. Brough, who mentioned particularly 
Mr. Dwight, Mr. Burden, Mr. Maynard—the second 
oldest American member of the Institute—Mr. Martin, 
and Mr. Wellman. He had been working with them for 
several weeks, and could testify to the energy and self- 
sacrifice they had displayed to make the visit of the 
Institute a success. ‘To this Mr. Maynard replied in a 
few words, expressing a hope that it would not be 
fourteen years before this Institute again visited America. 








ENGINEERING AT GUY’S HOSPITAL. 
No. III.* 


A NOTABLE adjunct to a modern hospital is its laundry. 
At Guy’s Hospital the laundry becomes of double import- 
ance, since in it not only is all its own washing carried out. 
but also that of Charing Cross Hospital. The undertaking 
is of such magnitude that it keeps occupied, and sometimes 
very heavily occupied, no less than thirty-three women, 
five boys, and three men. A large majority of the work 
of actual washing is done by machinery, andthe skill of 
the consulting engineer has been requisitioned in design- 
ing and installing the necessary plant, and that of the 
resident engineer is continually required for the efficient 
management of the same. 

regular system is maintained throughout the new 
laundry, the clothes pursuing a straight course while 
undergoing the various operations, and not having to be 
taken backwards and forwards. It will be most con- 
venient, perhaps, if we begin at the very beginning and 
trace the progress of the articles as they pass through the 
building. The ground floor level is slightly above the 
level of the surrounding ground. Concrete platforms are 
arranged opposite two entrance doorways. The clothes 
are received on to these platforms as they come from the 
different wards in trucks. There are two entrances. Into 
one is taken the ordinary linen of the hospitals which 
forms the major portion. ‘Into the other go what isknown 
as the “foul” linen, which requires special washing and 
treatment. This is carried out in a separate. compartment 
Which may be shut off from the ot a of the wash-house 
by means of doors and a high partition provided with 
spiked iron on the top, so that when it is necessary to do 


In addition to the foregoing, the linen from the nurses’ 
home is passed down to another sorting room through a 
shoot, and is kept separate from the remainder. The 
foul wash-house, as it is termed, contains four washers 
and one hydro—a machine for drying the linen after it is 
washed by means of centrifugal force. The washers 
employed were designed specially for this particular wash- 
house by Mr. Kirkland and the superintendent of the 
hospital, and have been, so we understand, so successful 
that they are coming into very general use throughout 
the country. We give a view of one of them in Fig. 1. 
It will be observed that they consist of a barrel carried in 
trunnions. The body of the barrel is of sheet brass, and 
is provided with a removable door for the insertion of the 
clothes, which when tightly secured is water-tight. The 
end pieces are of cast iron, the whole barrel revolving in 
bearings in a well-stayed underframe. The trunnions 
are hollow. Into one of these can be passed either cold 
water or steam. The water is led into the inside of the 





there is a series of nine washing machines, driven from a 
system of overhead shafting, which is put in motion by a 
10 horse-power motor. Here, for a moment, we may digress 
in order to call attention to the system adopted for start- 
ing up the various motors throughout the laundry. Each 
motor is provided with a locked box with a glass door. 
This box, which is lit by an incandescent lamp, contains 
ordinary rheostat starting arrangements, with overload 
and no-load automatic cut-out switches. Unless the author- 
ised attendant who is in charge of the motors, and who pos- 
sesses the keys of the boxes, does it, no one can switch on 
a main motor driving shafting. The chance of accidents 
of all kinds is by this means largely diminished. 
The motors can, however, be switched off by anyone, for 
there is a further switch, to which all have access, and by 
| means of which the circuit can be broken should the need 
| arise. The motor, however, cannot, as we have said, be 
| started again save by the responsible man, because of the 
| no-load cut-out, which also opens the circuit when the 
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barrel and enters channels which convey it to perforated 
V-shaped projections arranged lengthwise round the 
inside periphery of the barrel. These projections serve 
the purpose of turning the clothes over and over as the 
barrel is revolved first in one direction and then in the 


of the perforations. The level of the overfiow for the 
water is the horizontal centre line, or, in other words, the 


or solid matter in suspension finds an exit through 
this orifice. The liquid flows through a trap into a pipe 


through another trap onits way tothe sewer. Itis, of course, 
necessary to have these traps, since the liquid is, at first 
at all events, nothing else but weak sewage, and sewage, 
moreover, which may very 
germs. 
introducing cold water and revolving the barrel to and 
fro. When it is judged that this has been carried 


the water brought to the boiling point, thereby steri- 
lising the clothes. Then soap and soda may be put 
into the barrel, and, lastly, a solution of blue. The 
linen, when sufficiently washed, is taken out and dried in 
the “hydro.” There are several kinds of these hydros in | 
the laundry. That in the foul wash-house is of what is 
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Fig. 2—UND-IR-DRIVEN HYDRO 


known as the under-driven type—see Fig. 2. In this | 
the spindle is provided with a pulley below the re-| 
ceptacle for the linen, and there is a rubber buffer in the | 
bearing so arranged that the spindle which is not held in | 


a bearing at the top may freely vibrate. The hydro is | 


informed that it performs its work exceedingly well. It, | 
as were also the foul washers, was made by Messrs. D. | 
and J. Tullis, of Kilbowie. The four washers in this part | 
of the laundry obtain their power from a system of over- | 


wash-house. 

Passing on through. the doors of the separating 
partition, the large wash-house is reached. A plan 
of this is given in Fig. 4. Just inside the door- 
way on the left are some large solution tanks, where 
the water may be softened or solutions of soap or soda | 





80 all intercourse between the two may be prevented. 
*No. II. appeared October 28th, ; ene 





prepared. Steam pipes are laid on, so that, if necessary, 
he contents of these tanks may be boiled. Further on | 








other, and at the same time water is being squirted out | 
trunnion at the other end of the barrel, so that any scum | 


running beneath the floor of the building, where it passes | 


possibly contain disease | 
The process of washing consists in, first of all, | 


| inside to turn the clothes over and over. 


Fig. 1-WASHING MACHINE 


current ceases to flow. It is worthy of notice that the 


| motors used in the laundry for driving shafting are 


coupled directly to the shafting. They are reported to 
have worked exceedingly well, to have required a mini- 
mum of attention, and to have given practically no 
| trouble whatever since they were installed. They run 
| at 200 revolutions per minute, and use carbon brushes. 
Returning now to the main wash-house, there are, as 
we have said, nine mechanical washers—eight large and 
one smaller. These washers are worked on a somewhat 
different system to those which we have just described, 
though there are many points of similarity. The outside 
casing is made up of wrought iron plates, and the end 
pieces which carry the bearings are of cast iron. The 
bearings are fitted with automatic grease lubricators. 
Unlike the foul washers, this outside casing does not 
| revolve, but there is a cylinder inside which does revolve. 
| It is inside this. that the clothes to be washed are 


on sufficiently long, steam may be turned on and | 
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Fig. 3—DIRECT-DRIVEN HYDRO 


placed. The cylinder is made up of sheet brass, and 
is pierced with a large number of holes. It is 
further provided with V-shaped projections on its 
It revolves 
first in one direction and then in the other, as do the foul 
washers, but the water and steam and soap, &c.,are taken 
into the machine, not through the trunnions, but through 
holes in the outside casing. It has not been considered 
necessary to lead the waste water from these machines 
through traps. As a fact the waste simply flows out into 
a yard where there is a large sump, the overflow from 
which eventually finds its way into the sewers. Two 


driven by belt from a motor placed beside it, and we are washers out of the nine are apportioned to flannel goods 


and the treatment is, of course, different in each case. For 
use in conjunction with the washers, &c., are five galvan- 
ised iron tanks, fitted up with hot and cold water supplies, 
and connected to the steam main. These tanks are for 


head shafting driven by a 10 horse-power Lundell motor, | mixing and holding solutions of soap, soda, soft soap, 
as may be seen in Fig. 4, which gives a plan of the | blue and starch. Close by is also a small boiling tank, 


where small goods may be boiled, if it is necessary. 
| \There is a battery of seven hydros. Three of these 
plaeed side by side in the far left-hand corner of the 
wash-house, as seen on the plan, Fig. 4, are of the self- 
contained-type, and are motor driven, the motor being 
coupled to the spindle above the machine, as shown in 
Fig. 3. These machines are 26in. in diameter, and were 
made by Messrs. Summerscales, of Keighley. The motors, 
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which are totally enclosed, are of 4 brake horse-power each, | do not therefore come directly into gear with each other, | to be ironed or mangled—has to be put on the dryin 
and they drive the hydro spindles at a speed of 1100 | and only do so through the two auxiliary wheels. The | horses for a longer or shorter time. These horses are ste 
revolutions per minute. The starting resistance and | bearing of the upper roller is loose in its guides, and has | long and 6ft. high. They can be run in and out of thei, 
switch are contained in boxes on the machine frame. | a certain amount of lateral motion. The result of the | chambers, since they work on wheels and rails, The 
The switch is provided with a dashpot, so that the current | whole arrangement is that, practically speaking, the gear | chambers are divided into three sets of fourteen, and each 
cannot be turned on too suddenly. So as to take up | wheels remain in the same degree of mesh, no matter | chamber is separated from that next to it by a galvanised 
the vibrations the bodies of these machines are slung on | what is passing through the wringer, all that happens | ironchamber. There are three motor-driven Sturtevant 
hangers provided with balls at their ends, these balls | being that the top roller is drawn rather over to one side | fans drawing their air supply up sheet iron ducts from 
fitting into cups on vertical uprights, as showr at A A in | while wringing is going on. | the engine-room below. This method of procedure not 


lig. 3, the uprights being hollow, and the hanger spindles 
passing up through them. 
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The linen is carefully arranged in the revolving bowls of 
these hydros with the object of balancing them as 
accurately as possible—a precaution which is needed, since 
if it is not attended to serious vibrations may be set up. 
There are three other hydros of a nearly similar type, but 
36in. in diameter. They are by the same makers. They 
are not hung on ball bearings, but are simply laid on the 
floor, and not bolted down. Pegs are employed to 
prevent them moving from their position, but there is no 
attempt at fastening. The machines are all provided 
with lugs and bolt holes, but it has been found by 
experience that they work much better without them. 
These larger hydros work at 850 revolutions per minute. 
The seventh hydro is 30in. in diameter, under-driven, 
and is exactly similar to, and by the same maker as that 
in the foul wash-house already described. To complete 
the machinery ‘n use in this wash-house there is a power- 


| Air pipe 


Was ing 
machine 
| rl 
}----18 —--- 
To Drain 


Fig. 5-DRAINING ARRANGEMENTS 


worked wringer, driven by ingeniously arranged gearing, so 
that the teeth are always practically in full mesh, instead 
of, as in most machines of this type, the teeth of the top 
roller being nearly taken out of mesh when articles are 
passing between the rollers. The means by which this is 
brought about are as follows :—The bottom roller is fixed 
in bearings, and its gear wheel does not move cither 
horizontally or vertically. Placed at its side, and gear- 
ing with it, is another wheel, which engages with a 
further wheel placed immediately above it. This 
wheel not only gears with the driving pinion of the 
upper roller, but is connected to it by a link 
which always keeps the centres of the two wheels at the 


The floor of both the wash-houses consists of a serving | only has the advantage of cooling the engine-room by ven. 


of lin. of asphalt put on over concrete, the latter being 


' tilation, but of obtaining the air in a somewhat heated ¢>. 
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Fig. 4-LOWER AND UPPER FLOORS OF THE LAUNDRY 


laid on Ferguson’s tubes. It was necessary to arrange 
matters so that by no possibility would water find its way 
through the floor down on_to the machinery in the 
engine-house immediately below. In various parts of the 
floor there are drains passing through it, such as those 
required to take away the water draining from the 
washing machines. In order to prevent the water finding 
its way round the edges of these drains, copper rings, 
placed round them as may be seen in Fig. 5, and built 
into the concrete, were provided. Fig. 5 also shows 
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dition. The delivery of these fans is into a box containing 
steam coils. Each of the three boxes is connected 
to one set of drying-horse chambers, the air going along 
a trunk fitted with openings into each chamber. There 
is hence a means of controlling the temperature in the 
various sets of chambers, different materials requiring 
different temperatures. The discharge from the chambers 
is at the bottom at the back, and is made into a flue 
which leads into the open air. 

On this floor there is a considerable amount of 
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Fig. 6-CALENDERING MACHINE 


the method of trapping. Whether or not there was | 
any tendency to leak, it-is quite certain that no | 
water whatever finds its way into the engine-house. | 
The ceilings and walls are all tiled. In addition | 
to the washing machines, there are some dozen deep | 
rectangular porcelain washtubs for hand washing. These | 
are all provided with hot and cold water supply. 

From this floor the linen clothes, &c., washed and par- 
tially dried, are taken up to the next floor—shown in plan 
on Fig. 4, above—by an electrically worked lift. Some of 
it is sufficiently dry to be taken tothe calendering machines 





same distance apart. The toothed wheels of the two rollers 


at once. A great deal, however—namely, that which has 


machinery. For instance, there are two 110in. four roller 
calenders, made by Tullis. In these machines each 
roller has its cast iron bed steam heated, the steam being 
at 801b. per square inch. The pressure between the 
rollers and their bearings is adjustable. These machines 
deal with flat goods of all kinds. They derive their power 


| from a 73 horse-power Lundell motor, direct-coupled to 


overhead shafting. Then there are two Bradford’s box 
mangles, which are machines which require no descrip- 
tion. There are two collar ironers and two skirt ironers. 
These are machines with a revolving hollow cylinder, 
with gas jets playing on its inside surface, the jets being 
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roduced with the help of compressed air. This roller 
ose on a table, which can be taken backwards and for- 
wards. We were informed that, with a little help, one girl 
with one machine can iron all the collars and cuffs 
required for both Guy’s and Charing Cross Hospitals. 
There are, as well, no less than thirty-two gas irons for 
working by hand. These are supplied with gas and air 
under pressure, and are highly satisfactory. The air 
yrassure is obtained by means of a small centrifugal fan. 
There are a number of features about this laundry which, 
are of great interest—-such as the orderly way in 
which the garments, &c., are sorted and taken through the 
yirious operations without being mixed up, &c. These, 
however, do not involve any engineering processes, and we 
must content ourselves with saying that the whole is 
managed in a most business-like way, and the work well 
carried out. The design throughout is excellent. 





THE INTERNATIONAL ENGINEERING 
CONGRESS AT ST. LOUIS. 
No. I. 

Tue holding of an international congress of engineering 
at the International Exhibition at St. Louis, was 
decided upon in the summer of 1908, and all arrangements 
for the Congress were entrusted to the American Society 
of Civil Engineers, who appointed a special committee 
to undertake the work. Invitations to participate in the 
proceedings were sent to American and foreign societies 
and to individual engineers, and special invitations to 
present papers on certain specified subjects were also sent 
out. The scheme covered all branches of engineering, 
but, in effect, it was strongest in relation to civil engineer- 
ing, while electrical engineering was its weakest point, since 
an international electrical congress—also held in con- 
nection with the Exhibition—attracted most of the talent 
in this particular direction. All members of the American 
Society of Civil Engineers were ex-officio members of 
the Congress, while other engineer subscribers brought the 
total membership to nearly 3500. The number of persons 
registered as in attendance was 860, of whom about 
660 were engineers, the others being ladies and other 
guests. Of the 660 engineers, 130 were from foreign 
countries. The total registration of 860 included 727 
persons from the United States and Canada, 110 from 
Europe, 10 from South America, 10 from Asia, and four 
from Australia. 

The meetings were held in the Congress Hall of the St. 
Louis Exhibition, a handsome granite building, which, 
after the close of the Exhibition, will be the library of 
Washington University. The opening address was 
delivered by Mr. Charles Hermany, president of the 
American Society of Civil Engineers, and an address of 
welcome on behalf of the Exhibition company was 
delivered by Mr. Skiff, directcr of exhibits. Sir William 
White, president of the Institution of Civil Engineers, 
then delivered a most interesting address, reviewing the 
development of the engineer and his work, and the im- 
portant relation which his work bears to the benefit and 
welfare of the public. Short addresses were also given 
by M. Loieq de Lobel, of Paris; Oswald Erlinghagen, of 
Berlin; L. A. Huergo, of Buenos Ayres; K. A. Froman, of 
Stockholm; B. Bachmeten, of St. Petersburg; and O. 
F, Schoesberger, of Vienna. The various papers were 
classified under eight sections, the sections holding 
meetings simultaneously in different rooms. The opening 
meeting of the body at ane was held on Monday, October 
3rd, Section meetings were held on the four following 
days, and the closing meeting of the assembly was held 
on Saturday, October 8th. At this last meeting, the 
secretary, Mr. Charles W. Hunt, announced that 28 
section meetings had been held, at which 97 papers were 
read. The printed proceedings will cover some 3500 
rages. Closing speeches were made by Mr. Charles 
Hermany, for the United States, Sir William White for 
Great Britain, Mr. Karl Dahlstrom for Sweden, Mr. 
Francois Schule for Switzerland, Mr. O. F. Schoesberger 
for Austria, Mr. B. Bachmaten for Russia, and Mr. T. 
Shima for Japan. We propose to give a summary of 
some of the more interesting papers, and we commence 
with those on harbours and waterways. 

HARBOURS AND WORKS ON THE SEA COAST. 

Several papers were submitted dealing with the con- 
struction cf harbours on the coast and the deepening 
and maintenance of those already in existence. There 
were many other papers dealing with docks, artificial 
waterways, and other cognate subjects, but at present it 
is intended to deal only with those relating to harbours. 
Out of twenty papers only three were contributed by 
English engineers, that of Mr. W. Matthews on 
“ Harbours,” Mr. C. Brereton on “ Dry Docks,” and Mr. 
W. H. Hunter on “ Artificial Waterways.” Generally 
speaking, these papers contain very little information that 
is not well known to engineers having special knowledge 
of the subjects dealt with, or that is not contained in the 
“Minutes of Proceedings” of the Institution of Civil 
Engineers, or in the pages of THE ENGINEER. 

_ Mr. Matthews’ paper deals shortly with the question of 
littoral drift as affecting harbours on the coast, with pump 
dredging as used for the removal of sand bars and 
deepening the approaches. He refers to the revolution 
that has been brought about in the construction of sea 
works by the introduction of Portland cement and its use 
in place of lias lime, as formerly used; the development 
and perfection of plant and appliances, especially the 
machinery now used for moving and setting blocks of 
concrete of great weight. He expresses the opinion that, 
given a sufficiently extensive work to construct that 
will justify the use of the necessary plant, the most 
economical method of procedure in the building of sea 
walls is to use conerete blocks up to 40 or 50 tons in 
weight, and above low water to have these faced with 
granite. He describes the method adopted at Dover, 
for the purpose of preventing lateral movements of 
these blocks where they are exposed to heavy seas, of 





forming a continuous check or projection 6in. in height in 
each course, from low water downward, in the vicinity 
of the centre line, dependent on the bond thus raising the 
inner half, or harbour side, of each course 6in. above the 
seaward portion, and thereby creating a barrier to prevent 
movement shoreward on the occurrence of successive 
gales. Above low water the blocks are set and fronted in 
Portland cement and also bonded and joggled, and so are 
practically monolithic. 

In this paper, a short description is given of 
the works now being carried on at the great Ad- 
miralty Harbour at Dover, which have been already 
fully described and illustrated in Tue ENGingER; 
but an idea of the magnitude of these works may be 
gathered from the fact that the height of the extension of 
the Admiralty Pier—which is 2000ft. in length—from the 
foundation level to the top of the parapet is over 90ft., 
the depth alongide at low water being 42ft., exclusive 
of the sinking of the foundations below the surface of 
the natural sea bed; the rise of the tide is 18ft. 9in. Mr. 
Matthews refers to the “alarming reports” that have 
appeared in the Press with regard to the damage to the 
Dover works during their progress, but it is satisfactory 
to be told that practically no damage whatever has been 
occasioned to the permanent works, and only compara- 
tively insignificant damage, having regard to the magni- 
tude of the undertaking, has been caused to the temporary 
structures. 

With regard to rubble-mound breakwaters, it may be of 
interest to quote the figures relating to the section of the 
one at Table Bay, Cape Town, which was designed and 
carried out under the direction of the late Sir John Wade. 
This breakwater is exposed to a specially heavy wave 
stroke. 
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In the paper by Mr. Wortman, “ On the Construction 
of the V'ishing Harbour at Scheveningen,” is also described 
the method he has adopted for the same purpose. There 
the blocks are set in three courses, those of the middle 
range being in advance of those at the sides by more than 
half their thickness—say, 2}ft.—and so avoiding con- 
tinuous transverse jointing. The blocks in the middle 
course are made 3{t. 4in. broad, and those at the sides 
from 6ft. Tin. to 8ft. 2in., according to the width of the 
breakwater. The maximum weight of the blocks is 
264 tons. The blocks at the sides are tied together, and 
fastened to those in the middle by strong iron bars. 

Mr. Wortman’s paper containsan account of the construc- 
tion of the fishing harbours at Ymuiden and Scheveningen. 
Incidentally mention is made of the fact that in order to 
maintain the depth in the North Sea Harbour of Ymuiden 
an average quantity of 785,000 cubic yards of sand and 
silt deposited in it from the sea has to be dredged 
annually at a cost of about £12,000. The extension of the 
harbour in 1903 made necessary the construction of a 
quay wall or landing stage. This stage was constructed 
of concrete and steel. Instead of using piles and girders 
of concrete and steel as adopted by Mr. Hennebique at 
Southampton and other places, the girders here are 
supported by a double row of hollow pillars, which are 
moulded of concrete and steel on the adjoining ground, 
and afterwards carried by a traveller or floating jib to the 
spot where they are to be sunk. These pillars have a 
height of 28ft. 8in., and a diameter of 8ft. 2}in. They 
are spaced apart 16ft. din. centre to centre, the two ranges 
being 21ft.4in. apart. The sinking of the well for fixing 
the pillars, which are placed partly in the water and part 
in the sand, is done in the following manner. 

At first an additional cylinder, 12ft. 4in. diameter, made of 
reinforced concrete and provided with a steel edge, is sunk 
26ft. below sea level in the sand by water jets, supplied 
by fifty injection tubes ranged along the outer side of the 
cylinder, the water being pumped under a pressure of 
about three atmospheres by two Pulsometer and three 
special pumps. When the cylinder reaches the proposed 
depth, the sand in it is removed by a sand pump, then the 
pillar is carried out by the floating jib, placed in the 
cylinder, and filled with sand, after which the cylinder is 
withdrawn to be used again. The sinking of the pillar 
has not met with any serious difficulties, as the soil con- 
sists of sand with a few layers of clay. On an average 
one pillar per day is sunk. Between the pillars of the 
back range, plates of reinforced concrete are inserted in 
the sand to the depth of about 24ft., thus forming a wall 
to prevent the sand behind the landing stage from sliding. 
The girders and deck plates are of reinforced concrete 
made on the spot. The basin along the work is to be 
dredged to a depth of about 20ft. below sea level. The 
landing stage is designed to carry locomotives of 45 tons 
weight. The cost of the work runs out at about £55 10s. 
per yard, as compared with £96 per yard for a similar 
quay wall of brickwork. 

In order to comply with a condition imposed by the 
War Department, the pierheads of the outer harbour 
at Scheveningen are so constructed that they can at any 
time be destroyed by dynamite in time of war, and six 
mine tubes are placed in each pierhead, 24}ft. apart. In 
order to provide for these, and at the same time for bond- 
ing against horizontal sliding, three large steel caissons 
filled with concrete are placed in each pierhead. These 
caissons are fixed at a depth of 13ft. below sea level, their 
length being 49ft. and their width from 20ft. to. 25ft. 
They are made of steel plates }in. thick, and divided into 
ten compartments, each of which is provided with an 
orifice to let in the water when the caisson was ready 
for sinking. These caissons were built at Amsterdam, 
and towed through the canal to Ymuiden, and thence 
by sea to Scheveningen, the sea distance being 28} miles. 
A draught of 8}ft. was obtained by filling them partly 
with concrete. It took from five to six hours to tow 
them round. When placed in position, the orifices were 





opened and the caisson sunk on to the bed which had 
been prepared for it, and then filled with concrete, the 
complete filling occupying forty-eight hours. The trans- 
porting and sinking was, on the whole, satisfactorily 
accomplished ; but one cylinder, when ready for sinking, 
was thrown off its anchor by an unexpected rising of the 
waves, and shipwrecked on the coast; and on another 
occasion, owing to a sudden gale springing up when the 
filling had just been completed, some damage was done 
to the cylinder, which was subsequently repaired. 

A paper by Major Gillette dealt with the “ Sea-coast 
Harbours on the coast of America.” From the description 
of the works given it appears that there are only two 
methods of bar deepening that are adapted to the sandy 
coasts of the United States. These are dredging, and 
twin jetties, constructed either together or with the wind- 
ward one in advance, both carried to high water far 
enough from the shore to arrest the sand drift coming 
from that side, the lee jetty having such length and 
location as to hold the ebb flow up to its work. The 
choice between these two methods depends on the cost 
in each particular case. If the cost of maintaining the 
channel annually by dredging is less than the interest on 
the cost of the permanent improvement, dredging is, in the 
writer’s opinion, the proper method, as the contingencies 
are less and there isalways the probability that, once a deep 
navigable channel is created, its maintenance would be 
very materially reduced, if not eliminated entirely, 
whereas with jetties there is always the risk, if not the 
certainty, of the bar re-forming seaward. With regard to 
this, Major Gillette says that there is no method yet 
devised, except dredging, that will not push the bar 
forward; and while twin jetties are the most successful 
structural agency for removing bars, they are doubtless 
the worst sinners in this respect. He therefore believes 
that for the future the Atlantic coast harbours can be 
most economically improved by dredging alone, and that, 
had sea-going dredgers been perfected when the jetty 
system of the older harbours was started, the interest on 
what these have cost would have dredged deeper and 
more capacious channels than the jetties have produced. 

The same conclusion seems to have been arrived at by 
Mr. Matthews, for in his paper, before referred to, where 
he remarks that works constructed for the improvement 
of bar harbours which, before the introduction of pump 
dredging, were only partially successful, have, in conse- 
quence of the aid afforded by suction dredgers, now 
become thoroughly satisfactory in the effects produced, 
and he instances the ports of Durban and East London. 
At the latter place the depth of the entrance in its 
natural condition was only dft., with 5ft. rise of tide. 
Now, owing mainly to the use of suction dredgers, steamers 
of 5000 tons can enter and leave the port. He points out 
that the great advantage of this type of dredger is that they 
can work in a seaway where the use of a bucket dredger 
would be quite impracticable. And he is further of 
opinion that not only has suction dredging already had an 
important influence in the improvement and deepening 
of harbours, but that it wili have a still more important 
influence in the future. 

The paper by Major J.C. Sanford on the “ Dredging 
of Ocean Bars”’ confirm these views from his experience, 
not only on the coast harbours of the United States, but 
also with those on the Great Lakes. A decided change of 
view has taken place amongst the American engineers 
as to the necessity for constructing expensive permanent 
works for the purpose of deepening channels over ‘bars. 
It is now believed that for most localities the proper 
function of jetties is to protect and maintain a channel 
after this channel has been produced by dredging. For 
other localities where the littoral movement of sand is 
small, it is believed that no jetties at all are required, as a 
channel can be produced and maintained by dredging at a 
cost far less than that of constructing and maintaining 
jetties. Where the littoral movement is great a single jetty 
on the windward side may be necessary. Experience in 
America shows that suction dredgers are by far the best 
adapted for work on exposed ocean bars, and possess 
marked advantages for the maintenance of channels in 
rivers and other sheltered waters. 

Major Kingman, in a paper on “Harbours on Lakes 
Erie and Ontario,” referring to the increasing size of 
vessels, states that whereas a depth of Sit. or 10ft. was 
sufficient for the earlier commerce on the lakes, this. had 
to be increased as the population on the lakes increased 
and industries grew up, to 12ft., then to 16ft., and now a 
minimum of 21ft. is hardly deemed sufficient. The 
jetties made originally of timber crib work have long 
since lost their primitive function of scouring out a 
channel by the natural force of the currents and have 
become simply conservative, their office now being to 
protect the artificial channels which have been secured 
by dredging. 

As population has increased and the cultivation of the 
land extended timber has become scarce and more costly, 
and thus deprived it of the advantage that it at first 
possessed of being easily obtained and cheap. The well- 
known crib system of constructing the piers and break- 
waters of the Lake harbours has now given place to 
rubble mounds of stone or concrete structures. 








GLascow University ENGINEERING Society.—The following is 
a syllabus of the remaining meetings for the present session 
arranged by this society :—November 24th, ‘‘Methods of Esti- 
mating the Cost of Machinery,” Mr. Alex. Cleghorn (Messrs. 
Barclay, Curle and Co., Limited); December 8th, ‘‘Some Notes 
on Sewage Works Plant,” Mr. A. Home Morton, A.M. Iast. C.E., 
A.M.I.E.E.; January 13th, 1905, ‘‘Gas Producers,” Professor T. 
Gray (the Glasgow and West of Scotland -Technical College) ; 
January 26th, ‘The Commercial Efficiency of Prime Movers, 
Mr. A. M. Downie, B.Sc., A.M. Inst. C.E. (Messrs, D. Stewart and 
Co, (1902), Limited; February 2nd, ‘Some Details of Albion 
Motor Cars,” Mr. T. Blackwood Murray, B.Sc.; February 16th, 
‘‘Some Problems of Electric Traction,” Mr. Theodore Rich, 
A.M, Inst. C.E.; February 23rd, ‘‘ German Shipyards,” Mr. C. S. 
Douglas, B.Sc., M.I.N.A. (Messrs. J. Brown and Co.) ; March 2nd, 
Annual Business Meeting. Meetings are held in the James Watt 
Engineering Laboratories at 7.45 p.m. on the dates indicated, 
The Hon. President, Mr. W. A. Chamen, M, Inst. C.E., delivered 
his address on the 3rd inst, 
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NEW BRIDGE NEAR MAYENCE. 


THE new bridge briefly described in this article forms the | 


| and examples of the two types of spans. For these our 
| thanks are due to the managers of the Union Company, 
| Dortmund, who also kindly supplied the data from which the 
foregoing article has been prepared. 


most remarkable part of an extensive construction work that | 


has just been completed, effecting on one hand a direct con- | 


nection between the railways on the right and left bank of 
the Rhine, and on the other an opening for goods traftic from 
Mayence towards Frankfurt or Darmstadt. 

It has long been felt that a tunnel, 1196 m. in length, with 


only two tracks, immediately south of the Mayence Sta- | 
tion, and passing below the citadel, constituted an insur- | 


mountable obstacle to the development of the Mayence traffic. 
Now neither Mayence itself nor this tunnel will in future be 
traversed by the goods trains arriving from Bingen, these being 


led across the new two-track railway bridge; traversing the | 


Rhine below Mayence, near the Flosshafen, and across Peter- 
saue Island. whence they will proceed as far as Bischofsheim, 








JUBILEE OF THE CHEAP 

TRAINS ACT. 

On November Ist, 1844, there came into force upon most 
| British railways the provisions of an Act passed on the 9th 
| August in the same year, whereby the third-class traveller 
| was first given a legal status. Prior to this, the companies 
| could take him or leave him as they chose, or carry him in 
any sort of vehicle, at any hour or speed they liked. Their 
practice varied greatly in this respect, but all were agreed 
that high fares and the worst possible accommodation were 


DIAMOND 


is. 3d. rate is intelligible. It had, however, before the Act 
caine into force, a notice, ‘‘ Wagon passengers conveyed by the 
luggage train to Chelmsford, Witham, Kelvedon, and ‘(‘o). 
chester, at 4s. each,’’ altered after it to‘‘ at third-class fareg » 
On the Cambridge line, then open only to Bishop's Stortford 
the same spirit of illiberality prevailed. There had been ms 
morning and evening third-class train each way, averaging 
95 minutes over a journey of 32 miles, with twelve stoppages, 
So much as 45 minutes was now added to this timing, the 
morning up and evening down trains being suppressed as 
probably the most patronised. The fare, 3s. 6d., was, of 
course, brought down to the penny-a-mile rate, 2s. 8d. at 
which all the Sunday trains continued to be third-clas. 
Apparently, the coaches built for this traftic were similar to 
those of the London and Brighton, with a passage connecting 
the only two doors, and four benches set longitudinally oy, 
each side of it. Hach bench held five or six persons, the 
middle seats being placed back to back, with such a low raj] 











DISCHARGING SCAFFOLDING 


on the right bank of the river. Only local goods intended for 
Mayence itself will be eliminated at the Bischofsheim or 
Mombach branching stations to be conveyed immediately to 
Mayence. By means of curved connections from the bridge 
to the existing railway lines on the right and left banks of 
the Rhine River, it is now possible to run through passenger 
trains, thus allowing of an immediate connection between 
Wiesbaden and Mayence being effected. The want of this 
has been keenly felt on account of the hvely commercial 
relations existing between the two cities. There are, 
further, some very obvious advantages from a military point of 
view. 

The construction of this bridge, which has entailed a cost 
of 5:1 million marks, was entrusted to Messrs. Philip Holz- 
mann and Co., of Frankfurt, the design of the iron 
constructions being undertaken jointly by the Union 
Company, Dortmund, and the Gustavsburg Works of the 
Consolidated Augsburg and Niirnberg Machine Shops. The 
latter took charge of the bridging of the left-hand arm of 
the river, divided by the Petersaue Island, and of part of 
the flood bridge, the remainder of the latter, as well as 
the bridging of the right-bank arm of the Rhine, being 
carried out by the Union Company. 

The left-bank arm of the river is traversed by three frame- 
work arch girders, 93:8 m. and 107°2 m. in span, and the 
right-bank arm by two framework arch girders, each 
116‘8m. in span. In order to bridge the Petersaue Island, 
six framework spans with parallel flanges, and upper roadway 





sound policy, Fares were from 1}d. to 14d. per mile, for 
which often merely standing room in seatless and uncovered 
trucks was provided. The Cheap Trains Act made compulsory 
on? train each way on week-days on every passenger line, at a 
fare not exceeding one penny per mile. Covered and seated 
coaches were to be provided, and a speed run of not less than 
twelve miles per hour, including stoppages, for the whole 
length of the journey. Where any trains ran on Sunday these 
regulations applied to the one stopping at the greatest 
number of stations. The hours at which such trains ran 
were to be approved by the Board of Trade, as were the 
vehicles employed, and the trains were to stop at all stations 
if required. Passengers might carry half a hundredweight 
of luggage each, free of charge; children under twelve years 
old went at half price, and under three gratis. 

The railways received this enactment, as a rule, in a very 
ungracious spirit. They had hardly begun then to fear com- 
petition, and were enjoying their monopoly to the fullest 
extent. Poor people never had travelled; why should they 
begin? The Act was considered a distinct breach of faith, 
consequently its provisions were made known as little as 
possible.’ In fact, it was turned to the public disadvantage 
In Many cases, except as to the rate of fare and style 
of accommodation. On the Brighton line no train had been 
slower than 24 hours, at a third-class fare of 5s., but now the 
unfortunate ‘‘ Parliamentary ’’ passenger—as he soon got to 


be called—had to start at 6.30 a.m., and did not reach Brigh- | 


ton till 9.55. A similar train—both were ‘‘ mixed goods ’’—ran 














CONNECTION OF TIE TO UPPER FLANGE 


to lean upon that the occupants had practically to rest 
against each other. Vehicles of this type were to be found 
on the London and South-Western occasionally, down to 
about 1878, even in suburban traffic. 

At Paddington the third-class passenger had always been 
severely repressed. Not for him were the vaunted glories of 
the broad gauge; nor, indeed, for the second-class traveller 
either. Thirds had always been conveyed by goods trains 
only, in open vehicles, and largely at night. Just prior to 
the Act coming into operation the service had consisted of 
two such trains each way, leaving London at 4.30 a.m. and 
9.30 p.m., Bristol at 2.30 and 10.0 p.m. The night trains 
continued to take thirds, but in place of the others regular 
passenger trains left Paddington on and from November Ist, 
1844, at 7.0 a.m.. and Bristol at 9.30 a.m. Both took about 
94 hours on the journey of 118 miles, so that they only just 
came within the requirements of the law as to speed. On 
the Bristol and Exeter, which was then worked by the Great 
Western, the one Parliamentary train each way connected, 
with a long wait at Bristol, only with the night goods train, 
so that it was quite impossible to get through over the 194 
miles in daylight. Five to five and a-half hours were taken 
over the Exeter section of 754 miles. It is probable they 
were goods trains, the down left Bristol at 7.0 a.m.; and on 
August 3rd, 1844, the company had advertised in the Times 

| that ‘‘ the goods train at 7 o’clock from Bristol to Tiverton- 
road will not carry any first or second-class passengers.’’ 
In view of the present train service it seems almost incredible 
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of a length of 39'2 m, each, were adopted, the total length of 
the bridge, including the terminal abutments, being 915m. 
The bridge rests on sixteen piers. The foundations for 
the flood piers had to be constructed by means of com- 
pressed-air. The main girders of the river bridges are 
designed as framework-arch girders, including ties for dealing 
with the horizontal thrust. The roadway is suspended freely, 
so as to avoid, as far as possible, any prejudicial secondary 
and additional stresses which might arise from the rigid 
connection of the different parts of a bridge when riveted 
together. 

The roadway is intended both for the double-track railway 
traffic and for the passage of military carriages.- On both 
sides of the main girders there have been ‘provided footpaths 
intended for the public traffic. The total iron weight of the 
bridge is about 7000 tons. In addition-to the construction 
of the right-bank half of the bridge, the Union Company 


supplied the caissons necessary for the foundations of the | 


flood piers.. The short period required for the installation 
work is worth mentioning. As regards the three flood open- 
ings, comprising about 600 tons of material, their installation 
was carried out between January 1st and April 1st, 1903, 
while the installation of the two river openings, necessitating 
the putting in position of about 2600 tons of metal, was 
effected between April 6th, 1903, and October 8th, 1903. 

Our engravings show views of different parts of the bridge 
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DETAILS OF SPANS 


at the same hour, and took five minutes longer, in the oppo- 


site direction, but the alteration was welcomed at Brighton | 


as bringing the newspapers down an hour earlier than before. 

The coaches used are described as ‘‘enclosed from the 

weather by wooden slides. The seats run from end to end, 

like those of an omnibus,’’ about forty being accommodated. 
The South-Eastern, on its part, ‘‘ took it out’’ of the Dover 
| people severely. The first down train, which was also one of 
the two through third-class trains which were run daily in 
each direction, had left London Bridge at 8.0, reached Dover, 
| 88 miles, vid Redhill, at 11.58. It now left at 9.0, and took 
' twenty minutes longer, arriving at 1.18, the fare being raised 
sixpence to the Parliamentary standard. Otherwise this com- 
pany was unusually enlightened, the Sunday trains to and 
| from Dover being all third-class, except the night mails. All 
| the Sunday trains to Brighton at this time were third- 
class. 

Another line which apparently took the Act much amiss 
was the Eastern Counties. Two and a-half hours had been 
| the slowest time between Shoreditch and Colchester, 51 
| miles, where the line then ended, but. this was now made 
| very nearly four hours. - As the down train left at 7.45.a.m., 

and the up at 5 p.m., it was no longer possible to get from 

Colchester to London in time for’ business’ by third-class, 

which had been easy before by a 9a.m.up. As the third- 

class fare had been no less than 7s., the company’s disgust at a 
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| that such arrangements can ever have really existed. 
A few lines, the London and Birmingham, Grand Junct.on, 
| and York and North Midland, for instance, announced that 
| the penny-a-mile scale would be instituted on October Ist. 
| The two former put the trains through between London and 
Liverpool, 210 miles, vid Newton Junction, in 154 hours, with 
| half an hour’s wait at Birmingham in the afternoon. This 
| was the more liberal, as they did not come under the opera- 
tion of the Act just then, but would have done so later on. 
The Birmingham Company’s thirds were originally known as 
‘‘ the blue boxes,’’ and doubtless resembled those in the well- 
known coloured views of early Liverpool and Manchester 
| trains.’ This line and several others made no alteration in the 
times of its third-class train service. ; 

The Cheap Trains Act, though short, contains some 
extremely important provisions, including the one authorising 
the Treasury to purchase future ‘lines, under certain condi 

| tions, a clause which, if carried out, might have entirely 
| altered the present relations between the railways and the 
| nation. The late Mr. Gladstone was the author of the Act 
| in. question, which was often, in fact, named after him. 








A MOVEMENT is now on foot to organise a company for 
the purpose of building an electric railway at Rosario, a city of 
about 122,000 inhabitants, in the province of Santa Fé, Argentina, 
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RAITLWAY BRIDGE NEAR MAYENCE 


(For description see page 468) 



































MOUNTING SCAFFOLD FOR RIVER OPENINGS MOVING=SPAN INTO: POSITION 






































REMOVING SCAFFOLDING--SECOND OPENING COMPLETED SCAFFOLDING FOR RIVER OPENING 
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H.M. ARMOURED CRUISER BLACK 
PRINCE. 


Tose of our readers interested in the development of 
the British Navy will remember that they were informed 
in our issue of July 8rd, 1903, that early in the year the | 
Admiralty had placed with the Thames Ironworks and 
Shipbuilding Company, at Blackwall, the order for the | 
building of a first-class armoured cruiser to be called the | 
Black Prince. The vessel to be thus named was to repre- | 
sent the latest ideas in warship construction, as she would | 
be entirely the design of Mr. Philip Watts, the Chief Naval | 
Constructor, and would embody in that design all the | 
recent experience gained with a succession of British | 
cruisers, commencing with the Drake, and ending with | 
the Devonshire. It was also announced just prior to the | 
laying down of the first keel plate of the Black Prince, | 
which took place on April 28th, 1903, that she would be | 
the first British warship to be entirely completed ready 
for commission at the builders’ works. 

Very little was done in the direction of making a start 
with the actual construction of the hull of the Black 
Prince in the first three months of 1903, for, being the 
longest ship the company has ever had to build in its 
shipyard, some 70ft. had to be added to the length of the 
building slip on which she was to be constructed to 
accommodate her, which necessitated some further piling 
on the ground under the additional keel blocks that were 


| quick-firing guns, some twenty-eight in number. 


| those to the 9°2in. guns are worked hydraulically. 





required. So, after some considerable delay caused by 
this work, and that occasioned by the system introduced | 
by the Admiralty, of endeavouring to standardise the 
machinery, fittings, &c., of vessels of the same class and | 
design, so that they could be interchangeable—not having | 
previously been so—only about 350 tons of material | 
had been worked into the ship by midsummer of 1903. 
Up to the end of September of that year, although work 
on the ship had not progressed as it should have done, | 
because of the difficulty of getting details settled at the | 
Admiralty, over 1000 tons of steel material had been 
worked into her. By the end of the year fairly good pro- 
gress had been made with her structure under the new con- 


| driven by steam, and one aft, electrically. 
| five in number, are three of them of Wasteneys Smith’s 
| stockless type, the others a stream and kedge. 


The shelter decks are well armed with 38-pounder 
For 
boat and field use there are also provided two 12-pounder 
6-ewt. guns and two Maxims. The battery has a protec- 
tive deck covering of steel lin. in thickness, which is 
continued forward on the main deck. In addition to this, 


| there is the usual high-cambered steel protective deck, 


jin. thick at the water-line, running right fore and aft. 
The conning tower is of steel, 10in. in thickness, provided 
with the usual armoured tubes for carrying the leads of 
shafts, pipes, &c., from the shelter deck to within the 
armour protection. The whole weight of armour is about 
1600 tons, exclusive of the protective decks. 

One of the new features in the design of the vessel 
internally is the placing of the shell-rooms in the ammu- 
nition passages, close to the ammunition hoists, thus 
saving much time in getting the shells to the guns. The 
6in. ammunition hoists have electrical motors, while 
In 
addition to the armament detailed above, the ship is fitted 


| with three 18in. torpedo tubes, one on each of her sides, 


and one at the stern, all under water. The stem, as will 
be seen in our sketch, Fig. 1, is ram shaped, and is materi- 
ally strengthened by the protective deck being carried 
right up to the ram, and secured to it. Her double 
bottom is made for carrying heavy oils, and is fitted with 
pumps, pipes, filters, &e., to enable oil to be used as fuel 
in her boilers, if necessary. The ventilation of the ship is 
effected by electrically-driven fans, and she is lit up with 
about 1400 incandescent lamps, and is well served with 


| electrical bells, telephones, &c. 


The Black Prince is steered by a balanced rudder, which 
is actuated by steering engines of Messrs. Bow and 
McLachland’s make. She has two capstans, one forward, 
Her anchors, 


The ship 
will have four funnels and two masts, as shown in the 
sketch, but no fighting tops, and there will be six electric 
searchlights. Thirteen boats will be provided, which will 
include two steam pinnaces, and a Balsa life-raft. 
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ditions, a further 1350 tons weight of material having been | 
added, and advancement towards completion for com- | 
mission steadily forwarded. 

During the first three months of the present year the | 
progress made in building had not been so rapid as was 
hoped, by reason of the many modifications introduced in 
the vessel’s design internally ; but in so far as the hull 
was concerned, very fair progress had been made, some 
1500 tons, which included about 200 tons of armour, | 
having in the meantime been worked in, the progress of 
the fittings, however, not being at all on a par with that 
of the hull. The following three months, however, | 
showed better progress made than for some time past, as | 
the armour for the vessel had been coming to hand very 
rapidly, some 900 tons having been fitted in place on the 
ship as fast as delivered, so that at the end of last June 
5000 tons of material had been worked into its assigned 
position in the ship’s structure. 

Premising that the hull of the Black Prince is built through- 
out of mild stéel, her principal dimensions are as follows :— 
She is 480ft. long between perpendiculars and 505ft. over 
all, her extreme breadth is 73ft. 6in., and she has a 
depth from outer bottom to upper deck of 40ft. 9in. Her 
draught will be 26ft. 6in. forward and 27ft. Gin. aft, at 
which her displacement will be 13,550 tons. She has a 
complete armour belt running from stem to stern, the 
thickness amidships at the water line being 6in., tapering 
to 4in. at the forward end and 3in. at the after end. The 
citadel or battery, as will be seen by our sketch in profile 
and plan, Fig. 1, is rectangular in shape, protected by 
Gin. in thickness of armour, and its position in the ship is 
about midway of her length on deck. In it will be carried 
ten 6in. guns, eight of which are broadside guns, while the 
two after pieces can fire both athwartships and fore and 
aft; ali these guns being separated from ‘each other by 
steel splinter bulkheads 2in. thick. 

On the upper deck there are five 9°2in. guns in bar- 
bettes, protected by 6in. and 3in. armour, while forward 
on the forecastle is another 9°2in. gun, making six in all. 
The foremost and aftermost 9°2in. guns are situated at 
the middle line of the ship, so that they will command an 
are of fire of 310 deg. The other four 9-2in. guns are 
placed at the sides of the ship, and nearly over the ends 
of the citadel, each commanding a range of fire of 
180 deg. 








BLACK PRINCE 


The launch of the Black Prince took place on Tuesday 
last, she having been transferred from the slip on which 


| she was built about 1.45 p.m. on that day into the very 


narrow waterway known as Bow Creek, whichis not more 


| than 400ft. wide at its riverside entrance, the putting her 


safely afloat—an operation, considering her dimensions, of 


| which those concerned may justly be proud—having been 


accomplished without the slightest hitch. 
The ceremony of naming the vessel was performed by 


| Lady Selborne, wife of the First Lord of the Admiralty, 
| who, with her husband and several distinguished person- 


ages, were assembled on the platform at the head of 
the vessel. The few remaining keel blocks under the 
vessel having been knocked away, and all being in readi- 
ness, the dog-shore cord was cut by Lady Selborne with 
a silver knife, thus removing the last remaining impedi- 
ments that held the ship stationary on the ways, down 
which she proceeded, and took the water majestically in 
little more than a minute from starting to move. 

In addition to the great care taken to ensure a success- 
ful launch, considerable expense had to be incurred in 
effecting it. Her launching weight being about 6500 tons, 
necessitated substantial launching ways and a strong 
cradle. The former were in this case 392ft. and 465ft. in 
length for the “sliding” and “ground” ways respectively, 
which were made of pitch pine logs and American elm 
planks, their distance apart from out to out being 27ft. 
and width 5ft. each ; the mean declivity of the ways being 
tin. per foot of length. The cradle which carried the 
ship down the ways to the water weighed about 300 tons, 
giving, with that of the ship, a gross superincumbent 
weight of about 6800 tons, or a pressure of 1} tons on 
each square foot of surface of the ways, and 700 tons on 
each of the foremost poppets. About seven tons of 
lubricating material in the shape of Russian tallow, train 
oil, and soft soap, were used on the sliding and ground 
ways in launching the ship, and the cost of putting her 
into the water is about £2000. Her launching draught is 
16ft. 3in., she already having all belt armour in place, as 
well as a portion on the sides of the battery. 

The whole of the launching arrangements in connec- 
tion with the Black Prince were under the direct personal 
superintendence of Mr. Clement Mackrow, the very able 
shipyard manager and constructor to the Thames Iron- 
works Company. The ship will be fully completed ready 





for commission in the Victoria Docks by her builderg 
She is to have a complement of officers and men to the 
number of 770 all tcl. 

The propelling machinery of the Black Prince, which ig 
of 23,000 indicated horse-power, and is now being con. 
structed by her builders, we shall fully describe and illus. 
trate in a later issue, 








THE NEW SWALE. BRIDGE. 


In accordance with notices, which had been published far 
and wide, the railway bridge over the river Swale, at King’s 
Ferry, was closed to all traffic on Sunday last. This was 
done for the purpose of enabling the contractors to remove 
the centre span, and to substitute therefor a steel bascule, 
This bridge, of course, serves as a connecting link between 
the Isle of Sheppey and the mainland of Kent. For the past 
two years the firm of contractors of Sir William Arrol and 
Co., in conjunction with the engineers of the South-Eastern 
and Chatham Railway Company, have been busily engaged 
in constructing a bascule, or roller lift bridge, to take the 
place of the span which was formerly raised for vessels with 
fixed masts navigating the Swale, but which, owing to 
suspected structural weakness, had to be riveted down. The 
engineers and contractors have had an exceedingly difticult 
undertaking, for the bascule had to be constructed at a 
sufficient height to permit the trains to pass underneath, 
On Saturday night the final touches were given to the work, 
under the personal supervision of Sir William Arrol. 

The method adopted for the removal of the old span was 
as follows :—Two large lighters, each capable of carrying a 
weight of 200 tons, had been placed in position under the 
centre arch, and over these pontoons, so to speak, had been 
constructed a cradle of stout baulks of timber, built at such 
a height that, just before high water, the staging reached the 
level of the span that was to be removed. This portion of 
the bridge had been unriveted and detached beforehand, so 
all that remained was to wait until the tide rose sufficiently 
until the timber cradle reached the span. This happened 
shortly before 9.30, and in half an hour the span had been 
floated out by the tide clear of the bridge. The weight of 
the span removed was 190 tons, and its length 65ft. The old 
span having been removed, the work of lowering the 
ponderous steel bascule, weighing 350 tons, was commenced. 
Gradually, inch by inch, this was successfully lowered into 
position, 

The new span is of the Scherzer rolling type. Formerly 
there were two spans here. Now the whole width of the 
centre arch is bridged by one span. This new lifting span— 
the construction of which, it is estimated, entails an 
expenditure of £50,000—was built to meet the requirements 
of the water traffic on the Swale. The bascule will be raised 
for the passage of vessels with fixed masts, an operation 
that requires to be done with as little delay as possible, so as 
not to interfere with the rail traffic. Over this bridge there 
passes not only considerable traffic between the important 
dockyard town of Sheerness and the Isle of Sheppey, and the 
main line, but this line is also in the direct Queenborough and 
Flushing route to the Continent. Underneath the bridge 
there is a large and important water traffic between Sitting- 
bourne and Milton and the metropolis to study. 

The bridge is to be raised and lowered by electric power. 
A power station is to be constructed near the bridge, the 
energy being supplied by two oil engines of 20 horse-power 
each. The engineer of the scheme is Sir Benjamin Baker, 
who has worked in conjunction with Mr. P. C. Tempest, 
chief engineer, 8S.E.C.R. Mr. Stainton, assistant engineer, 
S.E.C.R., has been the engineer in charge of the operations. 








THE ASSOCIATION OF TRAMWAY 
OFFICIALS. 


As already announced, the eighth general meeting of the 
Association of Tramway and Light Railway Officials: was 
held at Wakefield on the 2nd and 3rd inst. Mr. H. England, 
general manager of the Wakefield and District Light Ra1!- 
ways Company, the president for the year, was in the chair. 
A report of the proceedings on the opening day appeared in 
TwE ENGINEER last week. On the conference being resumed 
on the 3rd inst., Mr. F. Coutts, of Ayr, read a paper on 
‘« Systems of Ticket Checking,’’ which had no engineering 
interest. 

Mr. Alfred Raworth, of London, then read a paper on 
‘‘Mr. Raworth’s System of Regenerative Control.’’ Mr. 
Raworth claims that under his system the various details cf 
equipment are less complex, less costly to instal, and more 
economical in operation than the series-parallel system ; 
further, that the regenerative control system gives absolute 
and perfect control of the car under all conditions of weather, 
and on any grade, whether the trolley is on or off the line. 
Mr. Raworth mentioned a further point strongly in favour of 
his system, viz., that as the braking is done by the motors, 
no mechanical brakes are required except for the simple pur 
pose of holding the car when a stop is made ona grade. Mr. 
Raworth’s system, it is understood, is about to be tried at 
Sheffield. 

The readers of the papers were cordially thanked. Votes 
of thanks were also accorded to the Mayor and Corporation 
for the use of the Town Hall, to the directors of the Wake- 
field and District Light Railways Company, for entertaining 
the members, and to Mr. England, the president. 

It was decided to hold the next conference at Bristol in 
April of 1905. 








ASSOCIATION OF TEACHERS IN TECHNICAL INSTITUTES.—At a 
largely attended and representative meeting of teachers from 
London polytechnics, technical schools, and schools of art, held at 
the Birkbeck College, on Saturday, October 22nd, Mr. W. |. 
Lineham—head of engineering department, Goldsmiths’ Institute- 
in the chair, it was decided to form an Association of Teachers of 
Science, Art, and Technology, engaged in the Institutions men 
tioned above, such Association ultimately to extend its member- 
ships to institutions in the provinces. A temporary Committee, 
consisting of Miss Bramham, Northampton Institute; Miss 
Maxlow, Wandsworth; Messrs. Bates, Brixton; Baxter, Solt- 
court; P. Churchill, M.A., East London ; J. B. Coleman, A.R.C.S., 
South-Western ; P. Coleman, M.A., Northern, Draycott, Borough ; 
Grimwood, Westminster ; Harrop, St. Brido’s; Lineham, M.I.C.E., 
Goldsmiths’; C. F. Mitchell, M.S.A., A.S.I., Regent-street ; (. 
Paley-Yorke, M.A., Poplar; S. Starling, B.Sce., West Ham ; 
Walters, Hackney; and J. Wilson, M.Sc., Battersea, was 
appointed to draw up rules and a constitution, and to report to a 
meeting to be held in January, 1905. A temporary subscription 
was fixed, and members were enrolled 
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RAILWAY MATTERS. 
Tur whole of the employés at the great engineering 
a ‘ 10,000 in number, are now working only four and 
oes aan days per week. ; 
{ux French Minister of Public Works has authorised 
he Midi Company to open the line between Castelsarrasin and 
Peanmont-de-Lomagne, with the intermediate stations of Belle- 
perc! ». Labourgade, Larrazel, and Sérignac, 


‘ue Mansion House Association on Railway and Canal 
has arranged a meeting of traders early in December for the 
-e of considering the proposals of its executive committee for 
Is and inland navigations under the control of one 


rath 
purpo 
placing cana 
authority. i ‘ : 
Tux Birmingham City Council have authorised the 
Tramway Committee to pro I ill 
ower to extend and electrify the city tramways, the existing 
portions of which have already been acquired. The scheme is 
estimated to cost upwards of £1,000,000. 
\ veeT1ING was held on the 2nd inst. at Barrow to con- 
sider the advisability of supporting the proposal to construct a new 
railway from Sunderland to Barrow by way of Darlington and 
Gwaledale. The scheme was explained by Mr, F. Stileman, engi- 
neer, and a committee was formed to help forward the scheme. 


ReNDERED uncontrollable because of leaves on the 
a ear of the Boston and Worcester-street Railway slid down 
hill in Boylston-street, Chestnut Hill District, Newton, 
Saturday afternoon, October 22nd, and crashed into another car 
that was stalled at the bottom of the hill, wrecking both cars and 
causing painful injuries to eight passengers. 

More than 1,000,000 people were carried by the St. 
Louis Transit Company on Veiled Prophet’s Day, Tuesday, 
October 4th, establishing a new record that far exceeds any previous 
one made by the company. Adding the passengers transported 
by the St. Louis and Suburban Railway and by the Wabash shuttle 
trains, the figure reaches nearly to 1,500,000. 

Tue New York, New Haven, and Hartford Railroad 
Company is dismantling its third-rail line between Nantasket 
Junction and Braintree, and the announcement is made that the 
electrical equipment and operation of its suburban lines will not be 
undertaken until the invention of new appliances or the perfection 
of those now existing makes such a step more feasible. 


A METALLIC wire brush has been invented that may be 
readily adjusted to either end of a railway carriage to keep the 
space between the rails clear of plant growth. When in use the 
brush is dropped so that wires will just scrape the ground, and 
when the car is in motion the brush will effectively cut the weeds. 
‘he apparatus is flexible and can be adjusted to any desired 
position, 

Ix connection with plans for the general improvement 
of its road and the reconstruction of its Hoboken terminal, the 
Erie Railroad is taking up the question of electricity for its 
suburban passenger traffic. The whole plan as regards electrification 
is vaguely indefinite so far as it has been made public, but is under- 
stood to provide for a change of power on not less than fifty miles 
of track, 

On the St. Louis and Suburban Railway the number of 
passengers carried during the quarter ending June 30th was 
5,889,746, against 4,451,164 last year. The number of trips last 
quarter exceeded the corresponding quarter of last year by more 
than 3000, 77,743 trips having been made, against 74,563. The 
gain over the previous three months of the present year also shows 
agreat increase of traffic. 


Iris understood that the Russian Riazan-Uralsk Railway 
Company has had to abandon its intention of connecting Astrakhan, 
at the mouth of the Volga, with the rest of its svstem. Engineering 
difficulties are given as a reason. The cost of building heavy per- 
manent embankments and huge bridges over the arms of the Volga 
is considered to be prohibitive, and the financial strain on the 
Russian Treasury renders economy particularly expedient at the 
moment. 

Tue railways of the United Kingdom at the close of 
last year owned 22,276 locomotives, and 801,926 passenger 
carriages, wagons, and other vehicles. In the total for England 
are included the following stock for lines worked by electricity— 
viz., 96 locomotives, 642 carriages, and 19 other vehicles ; and 
for Ireland the following stock for light railways—viz., 47 loco- 
motives, 134 carriages, and other vehicles attached to passenger 
trains, 497 wagons, and 20 other vehicles, 


In Georgia the Courts have just dealt severe punish- 
ment to a negro who attempted to wreck a car of the Savannah 
Electric Company. It was shown that the negro had been put off 
the car because of disorderly conduct. On the return trip the car 
struck a board that had been nailed upright between the cross-ties 
of a trestle. Only the fact that the obstruction was of decayed 
wood and was easily battered down by the force of contact saved 
the car from being pitched from the trestle, 


One of the highest speeds ever attained in America 
was on the Central Railroad of New Jersey on November 18th, 
1892, when two miles near Fanwood, N.J., were passed over at the 
rate of 97-3 miles per hour, according to stop-watch measurement 
This speed was reached in the middle of a very long tangent, and 
where the engine was aided by a down grade for some distance, 
circumstances far more favourable to high speed than the con- 
ditions under which the New York Central’s alleged speed record 
was made, 

ALTHOUGH there is common complaint in the United 
States that railroads are not buying bridges or making other im- 
provements that cost money, the Chicago and North-Western 
Railroad has recently made improvements, including sixty-two 
steel bridges on masonry and thirteen on pile supports, aggregating 
3496ft. in length, and containing 2524 tons of steel. The depart- 
ment of maintenance of way of that road has also replaced wooden 
bridges, aggregating 11,246ft. in length, with masonry arches, box 
culverts, and cast iron pipe. 

THE Bloomington, Pontiac, and Joliet Electric Railway 
Company is about to put into service two cars equipped with the 
new General Electric Company’s single-phase, alternating-current 
motors, These are to be used on the 20 miles of line which this 
company expects to have completed by the end of the year between 
Pcntiae, Ill,, and Dwight. As it is not expected that the cars on 
this road will be required to operate over direct-current trolley 
lines, the series cemntiad method of control will not be used, potential 
control being used instead. A considerable saving. over any other 
method of construction, it is said, has been made possible by the 
use of alternating-current motors on this particular road. 


THE promoters of the new Sunderland-Darlington- 
Barrow railway are pushing their scheme forward in the district 
through which it will pass. At Darlington the Parliamentary and 
Commerce Committee of the Town Council had the matter under 
consideration, and general sympathy was expressed with the 
proposal, but it was decided to ask for more information for the 
consideration of the General Purposes Committee. At Sunderland 
the scheme has received the approval of most of the public bodies, 
but the River Wear Commissioners passed a resolution which 
rather ‘‘damns the scheme with faint praise.” There seems to be 
an idea that business men in Sunderland are furthering the move- 
meant in order to get improved facilities out of the North-Eastern 


track, 
a steep 


e London and North-Western Railway Company at 


roceed with a Parliamentary Bill for 


NOTES AND MEMORANDA. 


Ir is officially announced by the Automobile Club de 
France to the Automobile Club of Great Britain and Ireland that 
the race for the Gerdon Bennett Cup will take place between July 
25th and August 8th next year. 


Tuk rusting of hoops on wooden water tanks has been 
the cause of another accident, this time to the water tower of the 
Upper Sandusky Waterworks Company, thus illustrating the 
importance of keeping the hoops in good condition. 


Tue output of platinum in Russia in 1908 is reported at 
5995 kilos., against 6126 kilos. in 1902, a decrease of 131 kilos. 
Only a trifling quantity was manufactured in Russia, the rest being 
exported as crude or refined metal—chiefly crude. 


THE new harbour at Osaka, Japan, has now been 
opened for traffic. Although Osaka is the headquarters of the 
rice and tea trade, its harbour formerly was only sufficient to admit 
small craft. Large vessels were compelled to desing at Kobe, 
the neighbouring port. 


A TURBINE steamer is being built for use in passenger 
service between Chicago and South Haven. The new boat will be 
the first of this type to be built on the lakes, although second in 
the service, the Turbinia built in England now being engaged on 
the Hamilton-Toronto route. 


Luciano Burtt, an Italian inventor, has designed a 
photographic apparatus by means of which it is possible to record 
2000 photographic impressions per second. This discovery will 
prove of inestimable value for the minute observation of insects 
and other creatures in rapid motion. 


A Danis scientist, C. F. Hilkier, has invented an 
automatic alarm which acts only when a sudden wave of heat or cold 
is generated in an enclosed space, and is not influenced by an evenly 
created high or low temperature such as that caused by intense 
summer heat or the severest frost in winter. 


CoLoNnEL DrisHENK has concluded a series of expeditions 
for the exploration of the sea route to the mouths of the Obi and 
Yenisei, and states that the voyage from Archangel can be accom- 
plished in seven days in favourable weather, and that the voyage 
from St. Petersburg to the Yenisei estuary takes eighteen days. 


Ir is stated that an attempt made by the Indian 
Government to establish wireless telegraphic communication in 
Burmah between Diamond Island and Amherst, a distance of 
212 miles, across the Irrawaddy Delta and the (nilf of Martaban, 
was not altogether successful owing to atmospheric disturbances. 


Ir is stated that the State University of Champaign, 
Ill., has ordered a 600,000 lb. testing machine of the vertical 
screw type made in 8uch a way that columns, long testing pieces, 
beams, and large irregular shapes can be taken care of. It is said 
to be the largest vertical screw power testing machine ever built. 


Tue turbine-propelled steamer Loongana arrived at 
Fremantle 304 days after clearing Glasgow. It was found that 
with four boilers at work the vessel could easily maintain a speed 
of 18 knots an hour in the roughest weather. The average speed 
was 15 knots, and it was attained ona daily consumption of 63 tons 
of coal, 


Imports of cement into the United States for the eight 
months ending August 3lst were 121,337 short tons, against 
348,069 tons in the corresponding period of 1903, showing a decrease 
of 226,732 tons, or 65-2 per cent. The principal items this year 
were 64,218 tons from Germany, 46,469 tons from Belgium, and 
5267 tons from France. 


A sTEEL vessel, the interior of which is to be furnished 
in unique manner with the modern conveniences of a Pullman car, 
has just beenordered. The steamer will be used on Lake Michigan 
in the excursion trade between Escanaba, Gladstone, and Mac- 
kinac Island. The vessel will be 150ft. long, and will have accom- 
modation for 700 passengers. 


M. Borsa pE Mozora, Administrator of the Bureau 
Veritas—the French Lloyd’s—has declared to the Matin naval 
correspondent that the Toulon-Algiers motor boat match is calcu- 
lated to render great service to the mercantile marine, which still 
hesitated to adopt explosion motors, and his bureau had under 
consideration a project for classing these small craft. 


Tue Chicago Steel Manufacturing Company, New 
Castle, Ind., unable to secure enough boys to operate its nail 
machines, has filled the vacancies with girls, and reports much 
satisfaction with the character of work which the girls are doing. 
The company is turning out from 300 to 400 kegs of steel and iron 
cut nails per day, and about 2500 agricultural shapes daily. 


Tue number of French firms at ay engaged in the 
manufacture of automobiles is 185, and in the manufacture of 
accessories 375. The value of the annual production of motor 
vehicles for the past three years is estimated as follows ;— 
1901, 30,000,000f. ; 1902, 60,000,000f.; 1903, 100,000,000f. The 
revenue accruing to allied industries during the same period is 
said to have been :—1901, 15,000,000f. ; 1902, 30,000,000f. ; 1903, 
50,000, 000f. 

An amended definition of the term Portland cement 
has been adopted by the Association of German Portland Cement 
Manufacturers. It is defined to be a hydraulic cementing material 
of specific gravity not less than 3-1 in the calcined state, and con- 
taining not less than 1°7 parts by weight of lime to each one part 
of silica + alumina + iron oxide, the materia] being prepared by 
mixing the ingredients intimately, calcining them to not less than 
clinkering temperature, and then reducing the whole to the fine- 
ness of flour. 


THE annual report of the United States Geological 
Survey on the production of petroleum in the United States in 
1903 states that the output reached the large total of 100,461,337 
barrels, being larger than that of any previous year, and greater 
than that of 1902 by 11,694,421 barrels, or 13-17 per cent. The 
greatest part of the increase during 1903 was from the State of 
California, which produced in tuat year nearly one-fourth of the 
entire output. he total value of the oil produced in 1903 
was £18,938,810, as compared with £14,235,780 in 1902. 


Tur experiments with submerged coal, which com- 
menced at Portsmouth about eighteen months ago, have been 
resumed, In May, 1903, five crates of coal, each holding two tons, 
were sunk in No. 2 basin, and a similar quantity was placed at the 
coaling point in small heaps, covered with tarpaulins. Six months 
ago some of the submerged coal was raised and burnt, in conjunc- 
tion with a similar quantity of that which had been kept on land, 
and the results showed that the submerged coal. had greater 
calorific qualities. A similar test is to be made on the present 
occasion. 


THE copper sulphate method of treating water infected 
with algze is still being studied by the Massachusetts State Board 
of Health, says the Engineering News. One of the chief objects of 
the studies is to determine what becomes of the copper added to 
the water. In making the tests for copper in minute quantities, 
advantage has been taken of the experience gained and method 
perfected a few years ago when the board was studying the effect 
of various waters on lead, copper, and other water-service pipe. 
The results of the copper sulphate studies will not be published 
for some months, owing to the time required to bring them to an 







MISCELLANEA. 


Revurrr’s New York correspondent says that the 
reservoir supplying water to Winston and Salem, in North Carolina, 
burst on Tuesday. Seventeen persons lost their lives, and many 
are missing. 


A FURTHER trial of a system of coaling at sea’ was last 
Tuesday carried out in the Solent by the Revenge, battleship, and 
the Basilisk, sloop, ‘The speed of the vessels whilst under way 
was eight knots, . 


Arter boring ten years with much perseverance and 
expenditure for coal at Point of Ayre, near Ramsey, the enterprise 
has been practically abandoned for the salt industry, which pro- 
mises to be more profitable, 


THE rainfall at Glencorse, one of the sources from 
which the Edinburgh and District Water Trust obtain a supply, 
was 31-5lin. from January Ist to November Ist this year, as 
compared with 45-58in. and 23-43in, in the corresponding’ periods 
of 1903 and 1902 respectively. - 


TaEnumber of vessels of all kinds launched on the Tyne 
during October was 10, of an estimated register tonnage of 
14,146 tons. The total from January Ist was 109 vessels of 
121,223 tons aggregate ; 28 vessels of 38,949 tons were laid up, as 
against 33 of 50,165 tons in September. 


Tue manufacture of calcium carbide in the electric 
furnace needs a large amount of power. A year or so ago it was 
usual to reckon that a horse-power year was necessary to produce 
a ton of carbide. Now modern works succeed in turning out as 
much as 1 tons for the same expenditure of power. 


Tue Canadian authorities are said to be much interested 
in the attitude of the Imperial Government towards the national 
control of wireless telegraphy. If Great Britain assumes the lead 
in the matter and takes over the direction of the instruments in 
the British Isles, it is thought that Canada will do the same in the 
Dominion. 


Tue largest steel-making firms in this country, in view 
of recent developments in connection with the formation of syndi- 
cates in the steel trade both at home and abroad, are contemplating 
combination for mutual protection. The object, says a corre- 
spondent, is to frustrate attempts by foreign manufacturers to 
invade the English market. The propozed combination is for 
offensive as well as defensive action. 


An International Gas Exhibition is to be opened at 
Earl’s Court on the 19th inst., under the auspices of the Institn- 
tion of Gas Engineers. More than 200 exhibitors from the United 
Kingdom, America, Germany, and other countries will take part. 
It is claimed by the promoters that the largest collection of appli- 
ances for the utilisation of gas for heating and lighting purposes 
ever brought together will be on view. 


Tue Egypt Exploration Fund will continue ‘‘:is season 
the excavations on the site of the Temple of Mentuhetep at Deir- 
el-Bahri, which have already yielded results of great historical 
importance. The excavations will again be conducted on behalf 
of the Fund by Mr. H. R. Hall, of the Department of Ezyptian 
and Assyrian Antiquities of the British Museum, who is shortly 
leaving to commence operations at Deir-el-Bahri. 


AN open competitive examination for not fewer than 
twenty situations as assistant examiner in the Patent-office will be 
held by the Civil Service Commissioners in January next. The 
examination will commence on the second of the month and forms 
of application for admission to it are now ready for issue, and may 
be obtained on request addressed by letter to the Secretary, Civil 
Service Commission, Burlington-gardens, London, W. 


On Tuesday, the 8th inst., the new Imperial dock at 
Leith harbour was formally opened. The new dock is 1900ft. by 
500ft , and 40ft. deep, and gives a surface of nearly 20 acres. 
Hitherto the trade of the port has been much handicapped by the 
inability of any of the existing docks to take in vessels of more 
than 4000 tons. Vessels of greater tonnage had in consequence to 
lie in the Forth roads until high water, but with the opening of 
the Imperial dock, vessels of 6000 tons will be able to dock upon 
their arrival. 


Str Wituiam Garstin, at present Under-Secretary of 
State for Public Works in Egypt, has been appointed adviser to 
the Khedive in affairs relating to public works, The Council of 
Ministers will recommend the Khedive to order the raising of the 
Assouan barrage, and, secondly, to authorise the opening of a 
credit of £E1,136,000 for the construction of a barrage similar to 
that of Assiout to be situated at Esneh, between Assiout and 
Assouan. This latter enterprise will probably be thrown open to 
competition among several selected firms. 


WHEN, as a practical result of the entente cordiale, 
France was asked to join in the Greater Britain penny post, M. 
Delcassé replied that this was impossible so long as the French 
inland letter rate remained 15c. = 14d. per 15 gr. = 4 0z.; but, 
twenty-five years ago, when this rate was reduced from 25c. to 
15c., a further reduction to 10c. = 1d. was promised so soon as 
the state of finances permitted, and the Post-office receipts had 
increased in the interval from 122 to 228 million francs, or from 
£4,880,000 to £9,120,000. In France there is only one post-office 
for every 3718 inhabitants, and an agitation ‘is on foot for much- 
needed postal reform. 


Tue work of laying a submerged main, at a depth of 
83ft., across the channel in Cork Harbour, which separates 
Queenstown from Haulbowline, has been completed. Itisfor the , 
purpose of giving an ample supply of pure water to the dockyard 
of Haulbowline. When the engineers first designed the work it 
was thought by many experts to be impracticable owing to the 
great depth of water in the channel, and because of the exceed- 
ingly irregular nature of the bottom, which chiefly consisted of 
hard, jagged limestone rocks. The submerged main is about 2000ft. 
in length, and consists of specially cast 6in. internal diameter ball- 
and-socket jointed pipes. 


At a time when the shipbuilding industry is very quiet 
it is interesting to know that a Brazilian Commission is in this 
country with the object of placing orders for the Brazilian navy. 
These orders wil! include three battleships of the Triumph type, of 
13,000 tons each; three armoured cruisers of the Bayan type, 
9500 tons ; six destroyers of 400 tons; six torpedo boats, 130 tons ; 
six torpedo boats, 50 tons; three submarines ; and one transport, 
6000 tons. The majority of these orders will be placed in Great 
Britain. The guns are to be of Armstrong’s model, the armour of 
Vicker’s patent, with Belleville boilers for the large vessels, and 
Yarrow boilers for the smaller craft, 


Tue British Consul, in his yearly report, draws atten- 
tion to the bicycle trade of Japan. He states that at first the 
bicycle was, for some reason unexplained, not taken kindly to. 
But this condition is changing now, and many believe it hasa great 
future before it in Japan. In 1902 the numberof bicycles imported 
was 11,782, and their value 232,132dols., while in 1903, t ough 
the number was somewhat less, namely, 10,978, their value was 
239,171 dols. This coincidence of a decrease in number with a 
rise in valuation is attributed to a decrease of imports from the 
United States, and a growing appreciation of the higher-priced, 
more solid and valuable bicycles from Great Britain. In fact, 
those coming from the latter country increased in the year from 
197, worth 5714 dols., to 730, worth 21,930 dols , while from the 
United States the falling off was noteworthy. 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


—F. A, Brock#avs, 7, Kumpygasse, Vienna. 
a a AND WALSH, LrurreD, Shanghai and Hong Kong. 
CO NCE. —Bovvaav AND CH&VILLET, Rue de la Banque, Paris. 
Pe RMANY.—ASHER AND CO., 18, Unter den Linden, Berlin. 
F, A. Brocknavs, Leipzic ; A TwerimeyvEer, Leipzic. 
A ll J. Compripar and Co., Railway Bookstalls, Bombay. 
Y. LogscHEeR AND Co., 307, Corso, Rome ; Bocca Freres, Turin. 
Ke.Ly AND WatsH, Limirep, Yokohama. 


INDI 
ITALY. 





N.— 4 » P 
JAPA 7. P. MARUYA AND Co., 14, honbashi Tori Sanchome, Tokyo. 
RUSSIA.—C. RickER, 14, Nevsky Prospect, St. Petersburg. 
g, AFRICA.—WM. Dawson & Sons, Limite, 7, Sea-st. (Box 489), Capetown. 


Gorpon AND Gortcn, Long-street, Capetown, 
R. A. Toompson AND Co., 38, Loop-street, Capetown. 
J. ©. Jura anv Co., Capetown, Port Blizabeth, Johannesburg, 
East London, Grah King Willi , Stellenbosch, 
Hanpet House, Loutep, Kimberley. 
Apams AnD Co., Durban and Maritzburg. 
AUSTRALIA.—GORDON AND Gorcu, Melbourne, Sydney, and Brisbane. 
R. A. THompson AND Co., 180, Pitt-street, Sydney ; Melbourne, 
Adelaide and Brisbane. 
TURNER AND HENDERSON, Hunt-street, Sydney. 
NEW ZEALAND.—UpToNn AND Co., Auckland ; Craia, J. W., Napier. 
CANADA.—MonTREAL News Co., 386 and 388, St. James-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto. 
UNITED STATES OF AMERICA.—InTeRNaTionaL News Co., 88 and 
85, Duane-street, New York; Sussoniption News Co., Chicago, 
STRAITS SETTLEMENTS.—KELLY anpD WALsH, Limirep, Singapore. 
CEYLON.—WsaYARTNA AND Co., Colombo. 
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subject to this condition. 
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TO CORRESPONDENTS. 


42 =In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all eases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

42F All letters intended for insertion in Tam ENGINwER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of ny &# communicati 

4a We cannot undertake to return drawings or manuscripts ; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 








T. R. (Rue Cimarosa).—The bo.k you mention has not come under our 
notice, 
J. Y. (Aberdeen).—There is no such thing as conformity of practice in 
the —— of air pumps. Watt made his one-eighth of the capacity 
of the cylinder. In modern practice they are an smaller. Seaton 


gives capacity of low-pressure cylinder as the rule for ordinary mer- 


23 

chant steamers. The pump is single-acting. 
Firx (Nottingham).—In this country stay bolts are often drilled through 
to give flexibility, and to show by leakage when a crack occurs. In 
the United States there is a rolled hollow stay, really an extremely 
thick tube, made by the Falls Hollow stay Bolt Company, of Cuyahoga, 
io. These bars run to lengths of 8ft. or 10ft., and appear to be much 
favoured on the other side of the Atlantic. We can give you no infor- 
mation about price. 


INQUIRIES. 
MUFFLER POP VALVES. 
Sir,—I should be much obliged if any «f your readers could inform me 
where I can obtain Richardson's Muffier Pop Valves. L. C. 
November 9th, 





TRIAL BORINGS. 


Sir,—I would be obliged to any of your readers who can tell me of any 
treatise describing the method of making trial borings. 


Waterford, November 2nd. FounDATIONS. 





HIRE OF WATER POWER. 

Srr,—Could any of your readers kindly inform me what approximately 
is the annual value for letting the use of a 20 h.rse-power water turbine 
of the very latest American pattern, with governors, situated in suitable 
buildings about a mile from a station, which is about 55 mi‘es from 
Lo: don ? Cc. T. 

Petworth, Sussex, November 4th. 


MEETINGS NEXT WEEK. 

Tue Rovat Scorrisn Soctety or Arts.—Monday, November 14th, at 
8 p.m., at 117, George-street. Annual generalineetiog. Opening Address 
by the President. 

INSTITUTE OF MARINE ENGINEERS.—Monday, November 14th, at 8 p.m., 
at 58. Romford-road, stratford, E. Discussion on “Technical Educa- 
tion." Paper by the Hon. Secretary. 

Society or ArTts.—Wednesday, November 16th, at 8p.m. Inaugural 
Address by Sir William Abney, K.C.B., D.C.L., D.8c., F.R.8., Vice- 
president and Chairman of the Council. 

Tae INSTITUTION OF MECHANICAL ENGINEERS: GRADUATES’ ASSOCIA- 
TION.— Monday, November l4th, at 8 p.m. Paper, ‘* New Electrical 
Swing Bridge over Flood-course of the River Weaver, Northwich,” by 
Mr. T. P. B. Cliff. 

Liverpool ENGINEERING Socrety.—Wednesday, November 16th, at 
8 p.m., at the Royal Institution, Colquitt-street. Ordinary meeting. 
Paper, ‘‘Some Engineering Problems in a Gasworks,” by Mr. Edwa 
Allen, M.I. Gas E. 

Braprorp Ewyaingrrinc Socrety.—Wednesday, November 16th, at 
7.30 p.m., at the Bradford Municipal Technical College, Great Horton-road. 
Paper, ‘‘Commercial Aspects of Power Plants in Factories,” by Mr. 
Herbert W. Morley, M. Inst. Mech. E. 

Tae Junior INstiruTION OF ENGINRERS —Friday, November 18th, at 
8 p.m., at the Westminster Palace Hotel. Presidential Address on 
“ Municipal Engineering on the Continent,” by Mr. William H. Lindley, 
M. Inst. U.E., F.G.S., of Frankfort-on-Maine. 

INSTITUTION OF ELECTRICAL ENGINEERS: Lexps Locat Srcrion. — 
Thursday, November 17th, at 7.15 p.m., at the University, Leeds. 
President's Inaugural Address, followed by paper on ‘‘ Large Gas Engines 
for Central Stations,” by Mr. H. Campbell, M I.M.E. 

THE INSTITUTION OF MECHANICAL ENGINEERS.—Friday, November 18th, 
at 8 p.m., at the Institution House, Storey’s-gate, St. James’s Park. 
Paper, ‘* lmpact Tests on the Wrought Steels of Commerce,” by Mr. A. E. 
Seaton, of London, and Mr. A. Jude, of Birmingham. © 

Tue InstiTuTION oF CiviL ENGINgERS.—Tuesday, November 15th, at 
8p.m. Papers: ‘Coast Erosion,” by Alfred Edward Carey, M. Inst. C.E. 
“Erosion on the Holderness Coast of Yorkshire,” by Ernest Romney 
Matthews. ‘Distribution of Electrical Energy,” by John Francis 
Cleverton Snell, M. Inst. C.E. 

Royal METEOROLOGICAL Socrety. — Wednesday, November 16th, at 
7.30 p.m., at the Institution of Civil Engineers, Great George-street, 
Westminster, 8.W. Ordinary motes. Papers: ‘‘ Meteorologicc! Observ- 
ing in the Antarctic,” by Lieut. Charles Royds, R.N. ‘‘ Decrease <f Fo 
in London during Recent Years,” by Frederick J. Brodie, F.R. Met. Soc. 
“Hurricane in Fiji, January 2lst-22nd, 1904,” by R. L. Holmes, F.R. 
Met. Soc. 














DEATH. 
Ow the 8th November, 1904, at Brussels, Frank McCiran, M.A.. LL.D., 
R.S., F.R.A.S , M.L.C.E., J.P., of Rusthall House, Tunbridge Wells, and 
1, Onslow-gardens, 8. W., only son of the late J. R. McClean, F R.S., M.P., 
one time President of the Institution of Civil Engineers, in his 67th year. 
The funeral takes place to-day, Friday. 
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THE STEAM TRIALS OF MODERN WARSHIPS. 


THE ordinary conditions which have hitherto been 
laid down by the Admiralty for the conduct of the 
trials of their battleships and cruisers before accept- 
ance from the hands of the builders will doubtless 
be familiar to most of our readers interested in 
naval matters. As the Admiralty have, however, 
recently issued additional instructions for the carry- 
iog out of future steam trials which involve changes 
of procedure of a very important nature, we think-it 
will .be of interest to our readers generally; and 
more especially to naval officers:and to those 
engaged in the construction of warship machinery, 
if we briefly consider the bearing which these regu- 
lations have on the design and cénstruction of the 
machinery, both from the point of view of. the: 
contractor who has to make it and carry out the 
trials, and of the naval engineer, to whose care it is 


The following are the new regulations :—(1) No 
water is to be used on the bearings during the 
official steam trials. (2) Oil is to be supplied to the 
bearings through the medium of the usual service 
oil fittings only. (3) Clearances between bearing 
surfaces are not to exceed certain specified limits. 
(4) The number of persons employed in looking 
after and attending to engines and boilers is not to 
exceed a certain specified number. This number is 
exclusive of firemen and trimmers, actually employed 
in putting coal on the fires. (5) All hatches, doors, 
and valves, automatic or otherwise, below the 
armoured deck are to be closed by hand as soon as 
the anchor is off the ground, and not opened until 
the anchor is let go again, except in the following 
cases :—(a) For purposes of ventilation for half an 
hour in the day, or for so long as is considered 
absolutely necessary by the captain. (b) In parts 
of the ship which it is absolutely necessary to keep 
constantly ventilated, such as where men are 
employed or sleeping. In cases (a) and (b) men 
should be specially stationed to close by hand if 
required all openings which are by necessity left 
open. (6) The doors betweén the engine-rooms 
and stokeholds are to be kept closed. (7) All 
bunker doors are to be closed with the exception of 
such bunker doors in each stokehold as the coal is 
being worked from, and one door between each two 
bunkers, it being of the greatest importance to keep 
these doors closed as much as possible. These re- 
gulations, we may add, are applicable to all official 
trials, but will not be enforced on builder’s pre- 
liminary trials. 

Let us now consider first the policy which dic- 
tates the laying down of these new and onerous 
conditions. These regulations are simply designed 
on the basis of the conditions which would exist on 
the ship’s going into action. No one, we think, 
can question the wisdom and sound common sense 
of insisting that warship trials shall be conducted 
under such conditions as shall ensure their general 
fitness and reliability under.the most trying con- 
ditions to which they may be subjected as fighting 
machines. We think that machinery contractors 
themselves will be the first to admit the sound 
business principles on which this policy is based, 
however much it may add to their cares and 
responsibilities in the running of new and high- 
powered machinery. It will also, we believe, be 
welcomed by naval engineer officers who have in the 
past been called upon to reproduce in service 
results attained on contractors’ trials, which were 
run under conditions of matériel and personnel very 
different from what obtains on a commissioned ship. 
Coming now to the regulations in detail as they 
affect the construction of warship machinery, we 
may say at once that there is nothing in any one of 
them which good engineering, care, and money 
cannot meet. Conditions (1) and (2) simply call for 
the most careful consideration of the proportions of 
the bearing surfaces, and the adequate and trust- 
worthy supply of lubricane through permanent 
fittings. The conditions are designed to prevent 
the lavish and wasteful pouring on of oil, which has 
hitherto been often seen in trials, to an extent 
which would be quite inadmissible on a ship on 
service, keeping the sea with only limited storage 
for oil. The third condition fixes limits for the 
clearances of bearing surfaces which are quite 
within the bounds of existing first-class practice. 
We shall consider conditions (4) and (6) together, 
regarding the restricted complement of men to be 
employed in attendance on the machinery, and the 
closing of doors between engine-rooms and boiler- 
rooms, as these two requirements are those which 
touch the contractor most closely, and which will 
have to be met by very much the same procedure 
and organisation in future trials. The number of 
men laid down as admissible by the Admiralty is 
very much less than what has been customary on 
trials in the past. It has been based on the avail- 
able complement when the ship is in commission. 
The much larger number usual on contractors’ trials 
is, of course, accounted for by the fact that they are 
running new and untried machinery, with the possi- 
bility of latent defects developing at many points 
simultaneously, which would demand instant at- 
tention if the trial were to be continued to a suc- 
cessful conclusion. The very object of the trial 
has been to demonstrate these weak points and 
remedy them, and consequently the machinery, 
when turned over to the fleet, has been in a con- 
dition permitting of much less attendance than 
when it came new from the shops. A restricted 
complement on official trials, therefore, means that 
all these minor defects must have been eliminated 
beforehand, and this will only be posible by greater 
care in design, construction, and erection on board, 
aad by the running of more preliminary trials by 
the contractors before reporting the ship ready for 
the official tests. 








480 —Private Bills and the Board of Trade, 450. 
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Condition (6), insisting on the closing of the 
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doors between the two engine-rooms and between 
the engine-rooms and the stokeholds, is perhaps the 
most serious of all from the contractor’s point 
of view, as it absolutely restricts within narrow 
limits the supervision and direction of affairs 
by the responsible manager in charge of the 
trials. In the past the heavy water-tight doors 
giving communication between these various com- 
partments have stood open, and only light- 
hinged screen doors, readily opened, have separated 
the different points at which the manager’s atten- 
tion might require to be concentrated at any time. 
In the future, should trouble arise in either engine- 
room or in any of the stokeholds, he will have to 
go on deck and descend again into the compartment 
where he is needed, through the scuttles in the 
armoured deck, a somewhat lengthy course. This 
condition also, then, can only be met by a greater 
degree of perfection being attained in the machinery 
before official trials are entered upon, by greater 
care and additional preliminary runs, and possibly 
by the posting in the various compartments of 
more responsible ,.men, capable of taking the 
initiative in emergencies, than have been considered 
necessary in the past. 

Condition (5) calling for all hatches, doors, Xc., 
to be closed below the armoured deck is important, 
as far as trials are concerned, mainly in so far as it 
affects the ventilation of the engine-rooms. Under 
these circumstances fresh air in the engine-rooms 
will be absolutely dependent on the artificial supply 
from the fans, and the new conditions will try the 
adequate efficiency of this important part of the 
installation very much more highly than has been 
customary. A recent newspaper report on the 
trials of a war vessel run under these new condi- 
tions stated that the temperature on the platforms 
at the lower levels was from 90 deg. to 100 deg. Fah., 
and added that this might be regarded as not 
abnormal. We think, however, that such a tempe- 
rature, while endurable when running on the Clyde 
or in the North Sea, would be absolutely intolerable 
in the tropics, and in our ships the latter conditions 
have to be encountered. This new condition, there- 
fore, will probably entail more careful consideration 
of the fan power to be installed in the engine-rooms 
of future ships. As regards condition No. (7), relating 
to the closing of bunker doors, we do not think that 
this will add to trial trip difficulties when the 
stoking and trimming arrangements are well 
organised. 

It will be seen, therefore, that while these new 
regulations do offer considerable difficulties in 
accomplishment, they may be met by foresight and 
care, and that they afford a good guarantee that, 
being accomplished, our ships will be placed in the 
hands of the naval officer in such a condition as to 
be efficient for the most arduous and trying circum- 
stances which he may be called upon to meet. 


MUNICIPAL EXPENDITURE. 


It is well known that for some time past one 
municipality after another has been borrowing 
from banks, generally by way of overdraft. There 
is reason to believe that the banks are becoming 
alarmed, uncertain, dubious. It is easy to learn 
something of the drift of financial opinion in this 
respect from the speech delivered last week by the 
chairman of Lloyd’s Bank before the Institute of 
Bankers. The municipalities of the kingdom 
great and small, have swamped the market with 
bonds and paper securities of all kinds. The general 
public has responded to the demand, and enormous 
expenditure has been encouraged. At last investors 
have begun to understand that municipal securities 
are no longer “gilt-edged.” The “market is 
flooded with Corporation stock.’ Investors have 
raised the price of loans, and the County 
Councils have been compelled to obtain money by 
overdrafts from the banks at high interest. High 
as it is, there is a prospect that it will become still 
higher, and in this way it is hoped that the auto- 
matic action of the money market may check an 
extravagance which is passing all bounds. The 
sooner those who have money to lend fully undor- 
stand the financial position the better. According 
to the showing of the Local Government Board, 
outstanding local loans had risen from £92,820,000 
in 1874-5 to the enormous sum of £343,416,000 in 
1901-2. The returns for 1893-4 are not yet obtain- 
able, but they will certainly not be more favourable 
than those given above. The indebtedness of London 
amounts at this moment to £100,432,000, or two and 
a-half times the rateable value. 

The entire subject of municipal enterprise is full 
of complications; but it is possible by narrowing 
the range for consideration to arrive at certain 
broad statements of fact, which are very important, 
and not at all confused or confusing. One 
of the first of these is that municipal enterprises 
may be divided under three principal heads. We 





have, in the first place, works which are necessary, 
and must be carried out, whether they will pay or 
not ; principal among these is sewerage. Next, we 
have work which is more or less speculative, such 
as tramways and gas. Lastly, we have work 
which will certainly not pay, and is intended for 
the beautifying of a town and the glorification of 
individuals. We may cite as an example the palatial 
municipal buildings of Glasgow, said by many 
of the citizens to represent great waste of money. 
It is not very easy to arrive with precision at the 
various amounts spent in this way; but, roughly, 
it may be taken that waterworks, gasworks, 
and sewerage have required an expenditure of 
£114,000,000, while “ other works and purposes ” 
represent an outlay of about £81,000,000. Let it 
be assumed—and it is a great assumption—that all 
the enterprises undertaken by municipalities have 
been necessary. Then comes the question whether 
they have been carried out on the best available 
lines by the County Councils. So far as we are 
aware, there is a consensus of opinion in the nega- 
tive so far as those who have not seats at the 
Council tables are concerned, and by a consider- 
able minority of those who have. It would be 
mere waste of time, however, to go over again well- 
trodden ground and reproduce in our columns that 
which we have already on various occasions written 
in the way of comment and criticism. But the 
financial world has not stood still, and those who 
may be regarded as authorities on all money 
matters do not hesitate to assert that municipal 
extravagance in the past has had much 
to do with trade depression in the present, 
and our principal purpose in writing now is not to 
find fault with municipalities, but to consider what 
the effect of their policy has been on the trade of 
the country. Very large sums of money, repre- 
senting part of the national savings, are held by 
what is known as “the public” for want of a 
better title. We are not now writing about 
millionaires, but about those who have a few 
thousands or a few hundreds to invest, and who 
desire to get the best return they can for their 
money. It is sound finance to maintain that 
money should not be spent in unremunerative 
undertakings. Now the municipalities have raised 
loan after loan with great facility. Much of the 
money thus obtained has been spent, as we 
have said, in carrying out work essential to 
the health and prosperity of a growing city. 
The taxpayers have no right to complain in 
a general way of this outlay, although they 
may criticise the methods of expenditure. But 
when we come to undertakings which are not 
necessary, and are in the main usually speculative, 
the conditions are entirely different. Let us keep 
in mind the man with two or three hundred pounds 
to invest. The council of Blexam-on-the-Marsh 
hold that £30,000 ought to be spent on a system 
of tramways. It would be vain to approach the 
public with a scheme for the promotion of a limited 
company to make the tramway. The public would 
not consider the security satisfactory. But the 
public will lend the money three times over on the 
security of the rates—that is to say, of the ratepayers. 
It is clear that in this case the County Council 
is much more audacious than the general public, 
for they will plunge into a speculation which the 
outsider will not touch. The reason is that the 
Council are not speculating with their own, but 
with other people’s money. The result is the 
placing on the market of what we may term a 
forced security. To make the real meaning of the 
whole transaction plain, let it be supposed that A. 
is told by B. that it is desirable that a lamp should 
be put up in A.’s street, that he has borrowed money 
in A.’s name to pay for it, and that A. must pay the 
interest. We all know what would be the result in 
private life; but in municipal life we have a 
different set of conditions. Thus the Council 
in Marylebone threw a tremendous load of 
debt on the shoulders of the unfortunate rate- 
payers, not only without their consent, but under 
vigorous protest. We have, then, much finance 
which is quite unsound, yet has had the effect of 
diverting the available capital of the country into 
non-remunerative channels. Enormous sums have 
been spent. in this way, and frittered out, for the 
most part, in such a fashion that it may be 
regarded as lost capital. The argument may be put 
in another form by saying that municipalities have 
outbid private enterprise in paying for money. It 
is to municipalities that manufacturers have had to 
go for a market, and yet those who give the orders 
have absorbed all the capital which the manufac- 
turer requires in the carrying on of his business. 
Our readers may accept our word for it that this 
is the view taken by some of the most competent 
financiers of the day. 

The answer of the municipalities is, of course, 
that they have conferred great benefit on the towns 





whose credit they have pledged, and that they hay 
found work and wages for many deserving peo le 
We must ask our readers to keep their minds cleay 
of all arguments of this kind, which, whether true 
or false, sound or unsound, have nothing Whatever 
to do with the facts which we desire to jm. 
press on their minds. We repeat them. Trade is 
indifferent or bad; various causes contribute to this 
end. One of the most potent is the enormous 
indebtedness of the municipalities. Rates and 
taxes have become a heavy burthen, telling azaingt 
the prosperity of the towns implicated. But 
the principal point for consideration is that the 
available wealth of the country has been invested jp 
what are very largely non-remunerative under. 
takings. The ready money, the loose cash of the 
community, has been swallowed up in providing 
people’s parks, magnificent town halls, tramways, 
and electric lighting schemes that do not pay, and 
soon. Let it be granted for the sake of argument 
that the money has been spent to the best 
advantage. None the less it appears to have heen 
an expenditure which the country could not afford: 
and the more fully all the facts are considered the 
more certain is it, we think, that the views held by 
the authorities to whom we have referred are 
sound, and go far to explain the present state 
of trade in some of its aspects. Towns can ro 
more get into debt with impunity than can 
individuals; and it is.an alarming fact that on 
the showing of one eminent banker the municipal 
indebtedness of the nation equals £10 11s. 3d. for 
every head of the population, and this indebtedness, 
instead of being diminished, is being daily aug- 
mented. Local authorities, we are told, have now to 
pay so much for loans that £100,000 borrowed 
now, to be paid off in sixty years, means a total ex. 
penditure to the ratepayers of double that sum. 
When we find a town like Ilford overdrawing its 
banking account by £30,000, we naturally ask what 
will be the upshot of finance which finds its only 
accurate parallel in that of Mr. Micawber. 


STEAM TURBINES, 


RecenTLy the pages of the technical Press have 
been flooded with articles about steam turbines. 
Many books have been written in English, French, 
German, and Italian concerning their theory, 
functions, and construction. It is estimated that 
over four hundred patents have been taken out for 
improvements in steam and gas turbines within the 
last score of. years; and with all this, to judge by 
the letters which we continue to receive from corre- 
spondents in search of information, widespread 
confusion of ideas and even positive ignorance con- 
tinue to exist among men practically engaged day 
after day in the construction of steam machinery. 
No doubt much of this lack of knowledge is due to 
the way in which the subject has been handled. 
The steam turbine is in one sense very simple, and 
its theory can readily be made intelligible; but it 
courts mathematical treatment, and admits of 
definitions which are not easy to follow by those 
who have not mental facility for thinking in a 
special way. Examples of obscurity are quite easily 
obtained. Take, for instance, the following passage 
from a paper recently read in the United States :— 
“Tn all cases the transformation from heat energy 
into what may be called: jet energy is effected by 
allowing the steam to expand against a pressure 
lower than its own, and thus to develop the velocity 
of jet by what may be termed a rectification of the 
orbital velocity of the molecule, and its direction 
along the line of least resistance.” No doubt the 
author understood what he wanted to convey, but 
we do not hesitate to confess that we have failed to 
grasp his meaning. We believe, however, that it is 
quite possible to make the principles on which the 
steam turbine works clear without having any 
recourse to recondite phraseology or mathematics 
outside simple arithmetic. 

We take the Laval turbine as the simplest type 
of the machine. In it steam, as is well known, 
is allowed to blow against vanes on the rim of a 
wheel. These vanes are cupped in order that the 
steam recoiling from the wheel may return, so to 
speak, on itself. Very little thought is required to 
show that if the curve of the cup is of the proper 
shape, and the tangential velocity of the cup—that 
is to say, the speed with which it moves away from 
the jet—is half that of the jet, the steam will leave it 
without any velocity whatever, and the whole of 
the energy in the jet will have been transferred to 
the wheel. Now, at this point the circumstance 
that steam is an elastic fluid comes in to cause 
mental confusion. It is hard to credit the state 
ment that an elastic fluid can really leave anything 
with which it has been in contact without velocity. 
The fact which our readers must get into their 
heads is that in the Laval turbine the working 
steam is not an elastic fluid, and has no pressure. 
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-» this clear, let us suppose a Laval whee 
To oy ee using 20 br of steam per horse 
ve that is to say, 20001b.; and per minute, 
out fractions which we do not want, 
and per second a little over half a pound of 
steam. Now, the steam issuing from the boiler has 
a pressure of, say, 1501b., but it is permitted to 
escape through a diverging nozzle, and the pressure 
ig all expended in imparting velocity to the steam. 
Let us divest ourselves of all ordinary concepts 
about steam, and fancy that it ceases to be a 
fluid exerting pressure and becomes a torrent 
of very fine shot projected at a velocity of 
about 5000ft. per second, or nearly twice that of 
a rifle bullet, against the vanes of the turbine. We 
have no longer an elastic fluid to deal with; we 
have half-a-pound of something which may be re- 

arded as solid—at least, in the sense that the 
water in a Pelton wheel is s>lid—moving at the 
enormous velocity we have stated. The work 
done by the steam entering the nozzle is entirely 
expended in pushing the molecules away in front of 
it through the nozzle and out at the other end. 
Fach group of molecules, in a sense, acts the part 
of the charge of powder in a rifle to make those in 
front of it fly faster. To put the facts in another 
way, the result is just the same as though a stream 
of fine sand fell into a steam jet. The jet would 
impart its energy to the sand, and if the sand were 
directed into the vanes of a Laval turbine it would 
cause its rotation. Instead of sand we utilise 
the molecules of the steam. With these facts 
before us, we see why the velocity of the rotating 
wheel of the Laval turbine must be so high. It has 
to attain a speed of about 2500ft. per second, or 
over 1700 miles an hour, in order that the whole 
of the energy may be transferred to the wheel. It 
will be understood that, as far as the wheel is con- 
cerned, the steam has ceased to be an elastic fluid. 
It may be considered in the ‘ight of a shower of fine 
projectiles impinging on the vanes at an enormous 
velocity. Hence the revolutions of even as much 
as 30,000 per minute, in the smaller turbine. 

The sume effect takes place in the Parsons type 
of turbine, but the action is masked by the absence 
of the diverging nozzle. Divergence takes place 
inside the wheel casing, the steam expanding from 
step to step downwards. Quoting from Mr. W. F. 
Durand, an American engineer, we may say that, in 
turbines of the Parsons type, “the steam rushes 
from the steam supply to the condenser through 
the annular space between the wall of a long 
cylindrical casing and the contained rotor, increas- 
ing the cross-sectional area from the entering to the 
delivery end. This annular space thus constitutes 
in effect a gigantic nozzle within which the steam 
is continually undergoing transformation as it 
passes from one end to the other;’’ that is to say, 
it ceases by degrees to be an elastic fluid and 
becomes instead a furious torrent of molecules. 

It is not necessary here to refer in any detail to 
the precise way in which the flying molecules of 
steam transfer their motion to the vanes. All that 
has been very fully set forth in our pages by Pro- 
fessor Smith. We happen to know that the major 
difficulty met with by those who want to understand 
the steam turbine is how a free elastic fluid can 
transfer its energy to a rotating wheel. The only 
way out of the difficulty is to say that the steam is 
not an elastic fluid, but a current of flying molecules 
—none the less molecules capable of mechanical 
action because they are small almost past the 
possibility of conception. 

The initial perplexity in thinking about the steam 
turbine lies no doubt in clearly seeing how pressure 
—potential energy, to use what is little better than 
scientific jargon—can disappear and turn up in 
another form as kinetic energy. But when we dive 
a little below the surface it will be seen that, 
according to received theory, pressure itself is 
nothing more than the result of the impact of fly- 
ing molecules—in fact, the whole energy stored in 
any volume of steam or other gas is always essen- 
tially kinetic. To pursue this branch of the subject 
would, however, lead us away from the purpose 
which we have had in view in writing this article. 
Many more patents will no doubt be taken out, but 
in so far as these refer to principle, and not to 
detail, the inventor will do well to keep the facts 
constantly in mind. The steam must be worked in 
such a way that while its molecules will always 

tend to move in right lines, they will give up their 
energy in the form of centrifugal effort, or recoil, 
according to the type of turbine in which they act. 
The ruling principle is always that we have a 
molecule, or a pound, or a ton, of steam, moving 
like a bullet at a velocity of 5000ft. per second, and 
we want to take all that motion out of it, trans- 
ferring it to the rotating wheel. It is not, perhaps, 
easy at first to rhaster the idea that steam can ever 
cease to be an elastic fluid exerting pressure in all 
directions; but once the facts are grasped, the 


per hour, 
Jeaving 
33 lb. ; 





whole theory of the action of the steam turbine 
becomes quite lucid and intelligible. 
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ENGINEERING PROGRESS. 


One of the most satisfactory features of the present 
year has been the manner in which the foreign demand 
for British engineering productions has been maintained, 
and, indeed, improved upon. The combined exports of 
steam engines and machinery for the first ten months 
have amounted to the substantial sum of £17,352,142, or 
an increase of £817,620 upon the corresponding period 
of last year. This is an improvement of nearly 5 per 
cent. (4°94 per cent.), which, considering the severe 
foreign competition which has been experienced in the 
leading colonial and other markets from our European 
and American competitors, cannot be considered as other 
than encouraging. It is not a large increase in itself, but 
it has been achieved in face of considerable difficulties 
of a territorial and political character, and, moreover, it 
has to be borne in mind that these figures represent 
values. Now, the present year so far has been a period 
during which values in the engineering trades have been 
at a low level, with a tendency rather in a downward than 
an upward direction. For the export trade to show, 
therefore, an advance in aggregate value as compared 
with last year means more than at first sight appears, 
and argues a more than corresponding improvement in 
volume. In other words, the onward movement in the 
quantity of the engineering exports, and therefore in the 
extent of the occupation afforded to British engineering 
establishments, so far this year compared with last, has 
probably been much greater than 5 per cent. There is, 
however, no means of judging accurately the headway 
made in quantity. Out of this total value of over seven- 
teen millions sterling steam engines account for some- 
what less than one quarter, and other machinery for 
more than three-quarters. And whilst the lesser portion 
—i.e., engines—of the aggregate shows a slight decline— 
the £4,231,949 worth of steam engine exports being 
below last year by 3°34 per cent.—yet the larger 
portion (i.c., machinery) of the aggregate shows the 
substantial improvement of nearly 8 per cent., or, to be 
exact, 7°83 per cent.; for the general machinery exports, 
amounting to £12,714,419, are better than last year by 
£923,443. The exports of electrical machinery have 
gone forward from £370,281 to £405,774. British textile 
machinists have done much better this year than last 
with India, Germany, South America, and Japan, and it 
may be interesting, in view of the war, to notice that the 
headway made with the last-mentioned country has been 
from £67,642 to £96,743, which is an increase of £29,101, 
or 43 per cent. ; whilst shipments to Russia, on the other 
hand, have declined from £337,909 to £254,228. The 
increase in the Indian demand was more than 31 per 
cent., namely, from £656,402 to £862,813; and in the 
German demand there has been an improvement of as 
much as 55 per cent., namely, from £503,171 to £780,224. 
Taking the trade with all countries into account, British 
textile engineers have done a business during the ten 
months with oversea markets worth considerably over 
four millions sterling. The advance in agricultural 
machinery, thanks chiefly to South America, Australia, 
and New Zealand, has been from £829,636 to £902,308, 
or a growth of £72,662. Sewing machinery has gone 
forward from £1,649,543 to £1,872,998, this being due 
mainly to an increased demand from the various 
European countries with whom the bulk of the aggregate 
trade has, as usual, been conducted. We are glad to be 
able to record an increase of £95,242, or 15 per cent., 
in the exports of mining machinery to all countries, 
these having amounted to £715,842, South Africa 
having improved from £293,550 to £300,314, and 
India from £59,711 to £93,974. With regard to 
other descriptions of machinery than those already 
specified, the value of the exports to all countries has 
reached the handsome total of more than five millions 
sterling—£5,084,316—which is better than a year ago by 
£240,571, or nearly 5 per cent—4°94 per cent.—the chief 
markets showing increases being India, South America 
and the United States. The whole of the foregoing 
figures relate to the first tea months of the present year 
compared with the corresponding period of last year. 
Engineers have, therefore, done very well, so far as their 
foreign business is concerned, during the chief part of 
1904; and as there are only a few more weeks to run, it 
is reasonable to anticipate, supposing no material draw- 
backs to occur, that the complete year 1904 will prove, as 
regards export business in British engineering productions, 
a better period than 1903. 


THE EIGHT HOURS DAY. 


A NOVEL view of the eight hours day is being taken 
in legal circles in the United States, which is of special 
and peculiar interest to municipalities and ratepayers. 
In this country the action of the London County Council 
and similar bodies elsewhere in fixing the rate of wages 
to be paid by contractors has been severely censured. 
No action has, however, been taken by the Councils in 
the way of fixing the duration of the working day. 
That is a length to which municipal audacity would not 
go. Butin the United States there is more audacity or 
more political influence at the Council Boards, and 
attempts have been made to compel contractors to work 
on an eight hours day basis. Action has, however, been 
taken, in one instance at least, with success. A suit 
was brought in the Circuit Court at Milwaukee by 
T. J. Neacy and Walter Read, of the Filer and Stowell 
Company, against the city of Milwaukee and the William 
Tod Company, Youngstown, Ohio, to restrain them from 
carrying out a contract for a 20,000,000-gallon pump, 
which contained the objectionable eight-hour day clause. 
In this case organised labour took great interest, and 
two of its representatives were permitted to interplead 





as defendants, they making the claim that the city 
attorney had expressed himself frequently as believing 
that such a clause was contrary to law, and that, because 
of his personal bias, he could not successfully defend the 
action. Here we have two competing firms dealing with 
a question of general interest. The defendants had 
evidently got the contract because they accepted the 
eight hours day clause. The decision of Judge Halsey 
shows shrewd sense. It goes straight to the root of the 
whole matter. Any contract limiting the duration of the 
working day is declared to be illegal, because such a 
clause “lessened and restricted the number of bids, 
and thereby increased the price by many thousands of 
dollars, and is in direct violation of a section of the city 
charter, which requires that ‘all contracts shall be let to 
the lowest bidder.’ It is stated that the case will be 
carried to the State Supreme Court by the Federated 
Trades Council, and in the meantime Milwaukee chafes 
at the delay in securing additional pumping facilities for 
its North Point waterworks. 


LAKE STEAMSHIPS. 


WE in this country take little interest in the develop- 
ment of the lake steamer, for the simple reason that we 
have no lakes worth speaking of. In the United States, 
however, the conditions are different. Their little inland 
seas supplement to a large extent the work of the rail- 
ways as carriers. Development has gone on during the 
last few years at a tremendous pace, and the facts are 
valuable as denoting the manufacturing progress of the 
country. We quote from the Marine Review :—“ It 
seems incredible, and yet the figures prove it to be true, 
that the average cargo carried on the great lakes ten years 
ago was 2500 tons, and that the largest cargo carried on 
the lakes as late as ten years ago was 3355 tons. The 
average cargo of the vessels under construction to-day is 
9000 tons, and the Steel Corporation, the largest sb‘oper 
and shipowner on the great lakes, has let contracts for 
four vessels of 10,000 tons capacity as the forerunners in 
the modernising of its great fleet. It is going to dispose 
of its smaller vessels, probably to scrap them if it cannot 
sell them.” In 1856 the largest cargo of ore carried on 
the great lakes was 400 tons ; five years later, in 1861, it 
was 460 tons; in 1866, 697 tons; in 1871, 1148 tons; in 
1876, 1360 tons; in 1881, 1484 tons. We believe that the 
latest addition to the lake fleet will carry 10,300 American 
tons. This rush for big ships seems to be overdone. It 
has been calculated that there are sufficient vessels on 
the lakes now to deal with 40,000,000 of tons of ore per year, 
but facilities do not exist on shore for loading, unloading, 
or distributing it. The only approach to a parallel to 
this traffic is supplied by the enormous barges towed on 
the Rhine, and carrying cargo to the steel works in the 
neighbourhood of Dusseldorf. 








DOCKYARD NOTES. 





Tue Prince of Wales, it is understood, is going to sea early 
next year for an eighteen months’ cruise. He will hoist his 
flag as admiral of the cruiser squadron on board the Rox- 
burgh. The Roxburgh is one of the improved Counties, 
known as the Devonshire class. 





THREE of the latest submarines were to have attempted a 
cross-Channel passage from Dover, but bad weather neces- 
sitated their return. 





THE new “‘ King Edward ’’ dry dock at Gibraltar is now 
in a condition to be used. It is able to accommodate the 
largest warship existing or likely to exist for some time to 
come. 





Tne King Edward VII. is doing her gun trials. An 
interesting ‘‘ gunnery’’ feature of this ship is the special 
hooded position on the main mast for the range-finder or 
the “‘ spotter.” 





THE coaling-at-sea invention of Engineer Commander 
Metcalfe is being tried with H.M.S. Revenge at Spithead. 





THE Japanese battleship Yoshima, whose loss by mines 
last June is now officially admitted by the Japanese, was an 
Elswick-built ship of the Royal Sovereign type, with hoods 
to the big guns. Her loss keeps up the curious record of the 
war, that the Russians, though beaten, have destroyed more 
than they have lost. Japan has lost two first-class ships, 
Hatsuse and Yoshima; Russia but one battleship. On the 
other hand, while Japan has lost but one cruiser—by 
collision—Russia has by neutral ports lost one battleship 
and two cruisers. She has had also two cruisers of small 
fighting value sunk. We do not know the condition of the 
ships at Port Arthur. It is probably bad ; but if otherwise, 
then things are by no means settled in the matter of naval 
superiority. 





THE latest story of the loss of the Yoshima is that she was 
sunk by one of the two small submarines which Russia has 
or had—despite denials—at Port Arthur. For ourselves, 
we do not credit the tale; had a submarine done it Russia 
would have let the world know the fact. 








A WELL-KNOWN firm at Odessa, engaged in the manu- 
facture of cocoanut oil, has at the present time twenty oil presses 
in use. Of these the four original machines were manufactured 
in the United Kingdom, while the remaining sixteen are from 
Germany. The latter, according to the British Consul, give the 
best results, and the pressure being far greater—some 200 to 300 
atmospheres to the square inch—produce a much larger percentage 
of oil. The British-made presses are doubtless of old construc- 
tion, and it is probable that machinery produced in the United 
Kingdom at the present day would be as effective as the German 
machinery now in use; but the fact remains that sixteen cut of 
the twenty presses referred to are of German manufacture. 
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WAKEFIELD AND DISTRICT LIGHT 


RATLWAYS. 


Tue formal opening and inspection of the Wakefield and 
District Light Railway Company's system took place on 
Thursday, November 3rd, on the occasion of the visit of the 
Association of Tramway and Light Railway Officials to hold 
their eighth annual conference in that city. These tram- 
ways have been constructed and provided by virtue of the 
Wakefield and District Light Railway Order of 1901 for the 
service of Wakefield, Horbury, Alverthorpe, Sandal, and 
Outwood, and the Extension Order of 1902, which provides 
for the service of Horbury, Ossett, Sandal Magna, Toft- 
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equipped with two rotaries, with the necessary transformers 
and switch gear. 

The cars, of which the company possess eighty—one-half 
of them fitted with roof covers—are of the standard reversed 
staircase type, 27ft. 5in. length, the seating capacity being 
twenty-two inside and thirty-four outside, The interiors are 
finished in moulded oak, with three plate-glass windows on 
each side, giving the cars a saloon-like appearance. The 
current for the lighting of the cars is obtained from the 
trolley wire, each car being supplied with fifteen 16 candle- 
power incandescent lamps. The cars, which are driven 
by means of two 25 horse-power motors, are mounted on 
brill trucks of 21) FE. type, suitably built to support the car 
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house, Thorpe, Rothwell, Oulton, and also-East Ardsley and 
Outwood. The powers then obtained have been carried out, 
with the exception of that for the service of Alverthorpe in the 
initial Order, and with the exception of Rothwell, Oulton, 
East Ardsley, and Lofthouse in the Order of 1902. 

The central starting point is the Bull Ring, Wakefield. 
Although Stourton, within some fifty yards of the Leeds 
tramway system, is the limit of the company’s present 
powers, arrangements have been inade between the two 
companies for mutual running powers. Wakefield people 
will thus be enabled to travel by tram to the centre of Leeds 
without the necessity of changing cars. The Wakefield Com- 
pany has also taken over the powers of the West Riding 
Tramways Company to construct tramways between Nor- 
manton and Castleford, between Castleford and Pontefract, 
between Pontefract and Knottingley, and between Pontefract 
and Purston and Jaglin. The company has 64 miles of track 
and 45 miles of route authorised and partly under con- 
struction, see the above plan. 

The premises, formerly known as the Belle Isle Dye Works, 
have been converted into a central power station, where are 
situated the central offices of the company. Here, too, have 
been erected car sheds. At Rothwell, Haigh, and Castleford 
are further car sheds, sub-stations, and offices. Part of the 
Strafford Arms Hotel has been obtained for a city parcel office 
and waiting-room, &c., for the convenience of tramway 
passengers. In Union-street, Wakefield, is another sub- 
station. 

The central power station is fitted with three sets of 400- 
kilowatt generators, driven by high-speed generators, each of 
850 indicated horse-power. There are four Lancashire boilers, 
each nominally of 500 horse-power, measuring 30ft. by 8ft. 
A fifth will be placed in position very shortly. The boilers 
have ‘‘ Lord’’ furnaces and hand-fired mechanical stokers. 
There are a Green’s fuel economiser, a water storage tank 
with a capacity of 20,000 gallons of water, and two feed 
pumps capable of delivering 24,000 lb. of water per hour 
against a pressure of 150 lb. The feed-water is drawn from 
the river Calder and town supply, the water for condensing 
purposes being wholly taken from the river Calder. Three 
‘‘ Howden ”’ high-speed triple-expansion condensing engines 
have been supplied, working at a steam pressure of 150 Ib., 
running at 375 revolutionz. The generators are Dick, Kerr 
and Co.’s standard high-tension alternators, which generate 
three-phase current at 6300 volts, 25 cycles, each set being 
provided with direct-driven exciter. They are ‘‘star’’ con- 
nected ll three machines are designed to run in parallel 
with each other, means being provided for raising their 
voltage up to 6600 to compensate for loss in the mains when 
required. 

A double car shed erected on the site of the old dye-house 
will accommodate thirty-five cars. The sub-stations are 
provided with rotary converters of 200 kilowatts, and the 
necessary equipments of switchboards, &c., for controlling 
the current. The power-station machinery at present in- 
stalled has an output of 1200 kilowatts normal, and is capable 
of dealing with an overload of 50 per cent. for short periods. 
The current is generated at the high pressure of 6600 volts, 
and transmitted by three core cables to the various sub- 
stations. It is here transformed down to a pressure of 340 volts, 
and passes to rotary converters. It is here converted into 
direct current at 550 volts, and is supplied to the line. The 


sub-stations are fed from the main station by duplicate three- | 


core, high-tension lead-covered cables. At the Wakefield 
sub-station there are three standard Dick, Kerr 200-kilowatt 
compound-wound rotary converters, running at 750 revolu- 
tions per minute, generating direct current at 500 to 550 
volts. Each rotary has its complement of single-phase, oil- 
cooled, step-down transformers. The rotaries are capable 
of dealing with an overload of 25 per cent.foronehour. The 
Rothwell sub-station is similar to that at Wakefield, but is 


bodies and to receive the motors and gearing. Two cross 
bars are provided to carry the motors at their centres, and 
they are cushioned on the side bar with draw and recoil 
springs. The axles are 33in. in diameter, and are made of 
Siemens-Martin steel, capable of standing a tensile strain of 
60,000 lb. The wheels are of chilled iron, and are 30in. in 
diameter. ach car is fitted with a complete Dick, Kerr 
standard equipment, consisting of two of Dick, Kerr’s 
standard 25a traction motors. The controllers are of Dick, 
Kerr’s standard D.B.I., Form C type, with metallic shield 
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blow out. Means are provided in the controller for allowing 
either motor to be cut entirely out of service, and the car 
driven by the other. The controllers are especially arranged 
with resistances for emergency braking, operated by the 
driving handle, which may be utilised either when the car is 
proceeding forwards or backwards. 

The contract for the whole of the foregoing work was given 
to the firm of Dick, Kerr and Co., Limited, the consulting 
engineer for the scheme being Mr. B. D. V. Cooper. The 
following data will, no doubt, be of interest :—Such a system 
necessarily called for high-tension transmission, as it would 
have been impossible to work all the routes embraced in the 


—=—=—=—. 
extended scheme from one central station. One s : 
is in use in Wakefield, about one mile from the comer ee 
where three 200-kilowatt rotary converters have been pes roe 
another at Rothwell, with two 200-kilowatt rotaries pe 
there will eventually be another at Castleford, which is B- 
10 miles from the power station, and, ultimately, a {, vurth a 
Ossett. The roadway has been excavated to a uniform de . 
of 124in. below the upper surface of the rails to receive an an 
bed of concrete, to carry the paving for a width of Stt Z 
single track and 17ft. for double track. The rails are of the 
girder type, weighing 941b. per yard, and are laid in 45K 
lengths, with a proportion of shorter lengths to allow for 
closures. The rails are generally in accordance with standard 
tramway practice—6jin. deep, with a groove of kin. They 
are used as a return conductor, the joints being of the plai 
type, secured with six-holed fish-plates, 24in. in length pee 
are double-bonded with 4/0 Neptune copper pin bonds, ’ Th 
construction of the overhead lines is for the most part carried 
out on the side-pole system, with bracket arms, with flexible 
suspensions. The poles, which have an over-all length of 
31ft., and are made up in three sections of lap-welded milq 
steel, are erected about 40 yards apart on the straight and 
closer in curves, in holes of a depth of Gft., and_surroundeq 
by from 6in. to 9in. of concrete. In towns and residential 
districts the brackets are fitted with wrought iron scroll work 
of a neat design. The trolley wires are of hard-drawn copper 
wire, 2/0 8.W.G., having a diameter of -348in., weighin 
1935 1b. per mile, and with a breaking strain’ equal t0 
24 tons per square inch, At every half-mile along the route 
small cast iron boxes are fitted to the poles, each containing 
four 150-ampére ‘‘ no are’’ switch fuses. These boxes serye 
the purpose of dividing the trolley wire into half sections anq 
cross connecting for the parallel running. The cable taken 
from these connecting boxes from the poles has the same 
section of copper as the trolley wire, and is insulated with 
vulcanised rubber. The engravings given herewith and on 
page 472 show views of the engine-house and of portions of 
the track. The various methods of carrying the overhead 
wires will be observed. 





The stages are five in number—Wakefield and Leeds, 
Wakefield and Ossett, Wakefield and Agbrigg, Wakefield and 
Sandal, and Wakefield Town. There are, of course, many 
intermediate stages. The time-table provides for the cars on 
all the routes to start running at five o’clock in the morning 
for the convenience of the working classes, with a slow service 
up to eight o’clock. After that hour there will be a regular 
ten minutes’ service of cars, unless it is found that in cases 
fewer will suffice. The service will continue up to eleven 
o'clock at night. On Sundays the cars start at 1.30 p.m, ° 

The full development of the system is in the able hands of 
Mr. H. England, formerly manager of the Corporation Tram- 
ways at Sunderland. Mr. C. E. Davies is the resident 
engineer. All the routes formally opened on the 3rd inst. 
had been previously inspected by Majors Drewitt and 
Trotter, of the Board of Trade, and the lines certified for 
traffic. The standard gauge of 4ft. 84in. having been adopted, 
admits of the ‘through running,’’ which is certain to be 
rapidly adopted in other parts of the country. 

There was a large attendance at the public inspection, 
including representatives of the Wakefield City Council, 
Ossett Town Council, Wakefield Tradesmen’s Association, 
and other public bodies; Mr. H. 8. Leon, chairman of the 
company; Councillor Smithson, chairman of the Leeds 
Tramways Committee; Mr. J. B. Hamilton, general 
manager of the Leeds Tramways; and Mr. H. England, the 
general manager. The party were conveyed in special cars 
from the Market-place, Wakefield, to the terminus at 
Thwaite-gate. The Rothwell Haigh sub-station was in- 
spected, and on the return journey the party were conveyed 
to Belle Isle Works, where they were much interested in 
what they saw, the manager and other officials giving 
explanations. 








Roya. InstiTuTIoN.—A Christmas course of lectures, adapted 
to a juvenile auditory, will be delivered 7 Mr. Henry Cunyng- 
hame, C.B., on ‘‘ Ancient and Modern Methods of Measuring 
Time ”"—experimentally illustrated. The dates of the lectures 
are December 27th, 29th, and 31st, 1904; January 3rd, 5th, and 
7th, 1905, 

THE VicToRIA UNIVERSITY OF MANCHESTER.—The portraits of 
Professor Osborne Reynolds, LL.D., F.R.S., and Professor A. 8. 
Wilkins, Litt.D., LL.D., by the Hon, John Collier, will be formally 
handed over to the University at a meeting which will be held on 
Friday, November 18th, at 2.30 p-m., in the Whitworth Hall. The 
Master of Peterhouse—Dr, A. W. Ward—formerly Principal of the 
Owens College, and Vice-chancellor of the Victoria University, has 
consented to make the presentation on behalf of the subscribers. 

THe Moror VoLUuNTEER Corps.—The second ‘‘ Volunteer 
Year” since the formation of the Motor Volunteer Corps came to 
a close on Monday last, and it reflects great credit on its members 
to hear that with very few exceptions they have all rendered them- 
selves ‘‘ efficients.” During the past year the popularity of the 
motor in military service has been clearly demonstrated by the 
constant demands which have been made upon the Corps, and the 
fact that in every instance these demands have been complied with, 
and the various services successfully carried out, is paces 2 proof, if 
aay were needed, that the efficiency and utility of this latest 
branch of our Volunteer forces has been indisputably established. 
The good work it has done and the assistance it has rendered to 
military officers engaged upon important duties, which necessitated 
all expedition possible, has evoked from general officers throug hout 
the kingdom voluminous congratulations, and on nearly every 
occasion upon which the Corps has been employed the satisfaction 
it has given has been invariably favourably commented upon by the 
commander under whose orders the duties were performed. The 
growth of the Motor Volunteer Corps has been highly satisfactory, 
when the unique nature of its composition and the conditions of 
service are considered, and further, that it is even yet only in its 
infancy. Its establishment is laid down at 203 all ranks, though 
its present strength is only 155, and whilst it has been wisely 
decided that only owners of suitable cars and expert cyclists should 
be enrolled, we feel sure that it only requires to be more generally 
known amongst patriotic motorists that vacancies exist in the Corps, 
to ensure its ranks being completed at no distant date. The 
duties “eee er have consisted chiefly of Staff rides, manceuvres, 
tactical examinations, and exercises, &c, &c., and the knowledge of 
the country possessed by its members has on many occasions 
proved of inestimable value to general officers. During the year 
the aggregate duties carried out by the Corps totalled 1289, Many 
of the car owners have travelled considerable distances on military 
duty. Several have exceeded 3000 miles during the year, whilst 
Captain H. F, Trippel has established quite a record by covering % 
distance of 4031 miles, on exclusively military duties, since the 
29th April last. Several of the cyclists have also covered many 
miles of country on military duty, and during the recent Army 
Manceuvres some of the cyclists recorded from 150 to 200 miles 
daily. In this connection, it is as well to state how exceptionally 
useful the cyclists of the Corps have been fqund, Their rapidity 
has placed them in a position of the chiefs of dispatch riders, whilst 
for the same reason they have been found invaluable for recon- 
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OBITUARY. 


ROBERT JOHN BILLINTON. 


WE regret to say that Mr. Billinton died, after a lingering 
illness, at his residence, Lea Hurst, Withdean, Brighton, in 
the early hours of November 7th, at the age of 60. By his 
death the London, Brighton and South Coast Railway has 
lost an officer who had a large share in the rapid progress 
made by the company in recent years. He co-operated with 
the directorate and principal officers in adding to the 
efficiency of the line, gave close personal attention to altera- 
tions that have made travelling more comfortable and speedy, 
and the carriage of freight more expeditious. The late Mr. 
Billinton was a native of Wakefield, Yorkshire, his father 
being a railway contractor. He commenced his engineering 
career in the works of Sir William Fairbairn, in Manchester. 
Later, he joined the engineering staff of the late Mr. James 
Simpson, in London. Then for several years he had a wide 
general experience in the shops of various contracting engi- 
gineers, principally in the manufacture of steel plant and 
general engineering work. 

Mr. Billinton was also at one time connected with the 
Yorkshire Engine Works. Hisfirst introduction to Brighton 
dates back to the year 1871, when he took charge of the 
drawing-office. He came straight to that position from the 
North of England. But his association with the Brighton 
Railway was of short duration, for four years later, in 1874, 
he severed his connection with the drawing-office, and re- 
turned to Derby—he had previously been at Derby before— 
as chief draughtsman, under Mr. S. W. Johnson, the 
locomotive superintendent of the Midland Railway. It 
was while thus engaged that Mr. Billinton gained the 
experience which in later years was of inestimable value 
to him in his higher position on the Brighton Railway. 
During that period he assisted in the designing of the 
standard types of the Midland Railway locomotives, the last 
class being the famous 7ft. Gin. single-driving wheel express 
engines, one of which was exhibited at the Paris Exhibition 
of 1889. He remained in the position of chief draughtsman 
to the Midland Company until December, 1889, when he was 
appointed by the directors locomotive, carriage, wagon, and 
marine engineer of the London, Brighton, and South Coast 
Railway, thus re-entering their services after a lapse of fifteen 
years. Mr. Billinton succeeded the late Mr. Stroudley, and 
tcok over his new duties on February Ist, 1890. In many 
ways Mr. Billinton vastly improved the rolling stock of the 
London and Brighton Railway. Among the noteworthy 
features which Mr. Billinton introduced on the Brighton Rail- 
way was the building of all the express engines with a bogie, and 
also anumber of bogie tank engines for working in thesuburban 
districts ; he was also a supporter of the radial wheel for large 
tank engines, having three pairs of coupled wheels. Another 
great improvement introduced was in the higher-pitched 
roofs of the carriage stock, also six-wheeled carriages and 
bogie carriages superseding the four-wheeled stock. Gas or 
electric light has been applied to every carriage on the system. 
Quite a large number of lavatory carriages are now running 
on the various lines of the company, this also applying to first, 
second, and third-class carriages. Steel underframes for the 
carriages have superseded wood, thus greatly adding to the 
strength of the coach. Lastyear, through his agency, bogie 
wagons of large carrying capacity were introduced. 

During Mr. Billinton’s régime the train mileage has 
increased 22 per cent., the engines 30 per cent., the carriages 
13 per cent., and the wagon stock nearly 34 per cent. The 
rolling stock actually built under his direetion was 317 
engines, 1839 carriages, and 8377 wagons. The staff had 
likewise been enlarged by 45 per cent., from 3247 in 1890 to 
4711 at the present day. There are also now 40 per cent. 
more drivers and working staff than when he accepted the 
appointment of locomotive engineer. Mr. Billinton con- 
siderably enlarged the Brighton works, and introduced the 
latest machinery and appliances for turning out the work in 
an expeditious manner. He built a new carriage, paint, and 
trimming shop, at Preston Park, considerably enlarged the 
boiler shop at the Brighton works, built a new steel carriage 
underframe shop, lengthened the erecting shop, also a new 
wheel ard press shop, new smiths’ shop and turning and 
machine shop. 

Following immediately, as he did, that master mechanician 
William Stroudley, his position was difficult. None the less 
was he successful. Mr. Stroudley did not like bogie engines, 
and his express locomotives with the leading wheels coupled 
were so successful that they justified views by many of his 
contemporaries heid as unorthodox. But the demands of 
traffic increased, and Mr. Billinton built some very hand- 
some bogie engines quite soon after he went to Brighton. 
His most remarkable work, however, is represented by the 
exceptionally large locomotives of the Empress and Sirdar 
class, the first of which began running in 1900. These 
locomotives were fully illustrated in our issue for January 
7th, 1901, and other impressions. The engines have been 
criticised because of the very short and inconvenient foot- 

plate. But there are no very long continuous runs possible 
on the London and Brighton Railway, and the wheel base of 
the engines is now as great as the turntables can take in. 

Throughout he carried out the duties of his office to the 
satisfaction of his directors, and by his kindly manner and 
genial disposition won the golden opinions cf all with whom 
he worked. Mr. Billinton was a member of several engineer- 
ing institutions and societies. He was elected a member of 
the Institution of Civil Engineers in January, 1899. 





DUNCAN STEWART. 

Tue death took place at Eastbourne on 30th ult. of Mr. 
Duncan Stewart, of D. Stewart and Co., London-road Iron- 
works, Glasgow. He was founder of these works some forty 
years since, and up till two years ago, when his health iailed, 
he was closely associated with them, and was one of the best 
known men in engineering circles in the West of Scotland, 
Born near Glasgow about sixty years ago, he received his 
early training in a small engineering works, in which his 
father was a partner, where bleaching and finishing machinery 
was the principal manufacture. As an apprentice he also 
took a great interest in sugar machinery, and spent much of 
his spare time in the large sugar works at Greenock, master- 
ing the details of the manufacture itself, which study after- 
wards proved of great service to him. On the death of his 
father in 1864, and when only twenty years of age, he started 
the firm of Duncan Stewart and Co., the number of employés 
at first being only about a dozen. As business increased the 
works were gradually enlarged, until from 600 to 800 men 
were employed. 


number of sugar estates in the West Indies to go out for a 
limited time as their chief engineer. The experience gained 
there and the friendships which he made proved of much 
value to his business, and he came back to Glasgow—having 
fulfilled his commission to the great satisfaction of his 
employers—with the nucleus of a business in sugar machinery 
which eventually made the name of his firm familiar in 
practically every sugar-growing country in the world. Large 
sugar factories have been erected by the firm in Java, Egypt, 
West Indies, Australia, Mexico, and South America. Not 
content with one class of work, Mr. Stewart set himself to 
build up a business in bleaching, printing and finishing 
machinery, with which he had made himself closely familiar 
in his father’s time; and there are at present probably very 
few bleaching and finishing works of any importance in the 
British Isles which have not some of the firm’s machinery in 
them, besides others on the continent of Europe, in India 
and America. In general engineering the firm also have 
supplied large rolling mill engines and hydraulic plant to 
steel works in all parts of the kingdom, also pumping engines 
of the largest size for work at home and abroad. Steam 
engines up to 2000 indicated horse-power have been supplied 
to cotton mills in this country, in Franee, and in India. 
Latterly, engines for electric lighting and traction have 
formed a notable product of the firm’s industry. When the 
Glasgow Corporation resolved on the introduction of electric 
traction for the whole tramway system of the city, they were 
successful in obtaining a share of the contract for the engines 
for Pinkston power station, the larger portion going to an 
American firm. The relative merits of the machinery were 
keenly discussed at the time. The home-made engines were 
installed within the period specified, and it was owing to the 
promptitude of delivery, and the efficiency of the plant that 
the tramway system was opened in accordance with the 
original arrangements. 

In connection with the various productions of his firm, Mr. 
Stewart’singenuity and skill resulted in many patented features. 
One of his most successful inventions was the application of 
hydraulic pressure to the rolls in sugar mills, and what was 
originally known as Stewart's patent hydraulic attachment 
is now almost universally applied to mills where a high per- 
centage of extraction is desired. Perhaps his most ingenious 
invention was that of the ‘‘ continuous centrifugal machine,”’ 
on which he spent a great amount of thought and much 
money. The difficulties to be overcome, however, proved too 
great, and the machine, in spite of its ingenuity, was not a 
commercial success. 

Probably because of his early associations, Mr. Stewart 
always took a great interest in West Indian affairs, and it 
was with deep concern that he witnessed the decline of the 
sugar industry there. Through his able statement of the 
case to the then Colonial Secretary, Mr. Chamberlain, he 
succeeded in obtaining in 1898-9 a British Government loan 
of £250,000 for the establishment of central sugar factories. 
Unfortunately, Mr. Stewart was not destined to reap the 
fruits of his industry in this direction, as the South African 
war postponed the scheme, and his illness in 1901-2 removed 
him from the arena of active business in which be had been 
a strenuous worker for practically forty years. He married 
in 1879 the daughter of the late Mr. William Beardmore, of 
Parkhead Forge, and he is survived by her and by two 
daughters and two sons. 





FRANK McCLEAN, 

Ir is with regret that we have to record the death of Mr. 
Frank McClean, M. Inst. C.E., M.A., F.R.A.S., F.R.S., the 
distinguished engineer and astronomer, who passed away in 
his sixty-seventh year at Brussels on Tuesday. He was the 
only son of Mr. J. R. McClean, F.R.S., who was at 
one time President of the Institution of Civil Engineers. 
The early part of his education was received at Westminster 
School and Glasgow College. From there he went to 
Trinity College, of which foundation he was a scholar, and 
where he graduated in 1859 asa Wrangler. After leaving 
Cambridge he decided to follow the same profession as his 
father, and was apprenticed to Sir John Hawkshaw. After 
serving three years he became a partner in the firm of 
McClean and Stileman, civil engineers, and was engaged 
upon important dock and railway work, in connection with 
which may be mentioned the widening of the Ulverston and 
Lancaster Railway, the construction of the Barrow Docks, 
and the construction of the Furness and Midland Railway. 
In 1879 he practically retired from his professional duties, 
and devoted himself almost entirely to solar and stellar 
spectroscopic work, and since then has published many 
valuable papers on the subject. In 1874 he founded an 
astronomical observatory at Tunbridge Wells. He received 
the gold medal of the Royal Astronomical Society in 1899 
for his astronomical contributions and for his photographic 
survey of star spectra in both hemispheres. The Isaac 
Newton studentships were founded by him in 1890, and at 
about that time he also presented the Victoria photographic 
telescope to the Royal Observatory, Cape of Good Hope. 
Mr. McClean was a Fellow of the Royal Society, and also the 
Astronomical Society. The honorary degree of LL.D. was 
conferred upon him by the Glasgow University in recognition 
of his valuable work. In 1865 Mr. McClean married Ellen, 
daughter of Mr. John Greg, of Escowbeck, Lancaster. 








THE TARIFF COMMISSION. 


THE Tariff Commission has held eight further sittings at the 
Whitehall Rooms, under the chairmanship of Sir Roberi Herbert, 
G.C.B., Mr. W. H. Grenfell, Mr. F. Leverton Harris, Sir 
Vincent Cuaillard, and Mr. Alfred Mosely respectively, making 
71 sittings in all to date. 

The last eight méetings have been chiefly concerned with the 
taking of evidence in regard to the engineering and machinery, 
textile, pottery, timber, carriage, and building, and india-rubber 
trades. The witnesses examined in each section were as follows :— 
Engineering and machinery trades, —Mr. John Gwynne—Gwynnes, 
Limited, 81, Cannon-street, E.C., hydraulic and mechanical engi- 
neers; Mr. Wm. L. Madgen—The Brush Electrical Engineering 
Company, Limited, Victoria Works, Belvedere-road, 8.E. 

The textile trades.,—Mr. J, E. Haggas—J. Haggas and Co., I — 
Mills, Keighley, woollen spinners and manufacturers ; Mr. Wm. 
Murgatroyd W. Murgatroyd and Co., Moorfield Mills, Yeadon, 
near Leeds, woollen manufacturers ; Mr. H. Ives—James Ives and 
Co., Leafield Mills, Yeadon, Yorks., woollen manufacturers ; Mr. 
F, Learoyd—Learoyd Bros, and Co., 5, Golden-square, W., and 
Trafalgar Mills, Huddersfield, woollen and worsted manu- 
facturers; Mr. J. Peate—J., J. L., and C. Peate, Nuuroyd Mills, 
Guiseley, near Leeds, cloth manufacturers. 

The pottery trades.—Mr. John Ridgway—Ridgways, Bedford 
Works, Shelton, general earthenware manufacturers; Mr. F 





—S, L. Ashworth and Bros., Hanley, earthenware manufacturers : 
Mr, T. C, Moore—Shelton, Stoke-on-Trent, chairman of the Paria. 
mentary and Tariffs Committee, Staffordshire Chamber of rst 
merce, formerly manufacturer of pottery ware ; Mr. T. B, Johnston 
—Pountney and Co., Limited, Bristol, earthenware manufacturers, 

The timber trade.—Mr. S. B. Boulton, founder and first president 
of the Timber Trade Federation—Burt, Boulton and Haywood 
Limited, 64, Cannon-street, E.C., chemical manufacturers and 
timber importers; Mr. W. V. K. Stenning, chairman of th 
English Timber ‘Trade Section of the Timber Trade Federation 
John Stenning and Son, Limited, 11, Clement’s-lane, E.C., British 
timber merchants ; Mr. Charles Hopton, deputy chairman of the 
English Timber Trade Section of the Timber Trade Federation— 
Hopton and Sons, 67, George-street, Euston-square, N.W, and 
Union Works, Market Harboro’, timber merchants, bent timber 
and carriage wheel manufacturers ; Mr. Ward Layle, vice-president 
of the Timber Trade Federation— English Bros., Limited, Wisbech 
timber re gg and preservers; Mr. W. C. Williams -Joseph 
Owen and Sons, Stanley-road, Liverpool, English and foreign 
timber merchants. 

The carriage trade.-Three representatives of the Institute of 


British Carriage Manufacturers, 30, Moorgate-street, London, 
E.C.:—Mr. W. H. Hamshaw, 58, Hill- » Wimbledon; Mr 
Charles Holmes, 24, Aberdare-gardens, West Hampstead, N.W.: 


Mr. W. Lawton Goodman—J. A, Lawton and Co., 35, Hardman. 
street, Liverpool. 

The building trade.—Mr. H. H. Bartlett—Perry and Co., Tredegar 
Works, Bow, E., builders and contractors. 

The india-rubler trade.—Two representatives from the India. 
rubber Manufacturers’ Association, 2, Cooper-street, Manchester : 
—Mr. F. Pegler-The Northern Rubber Company, Retford. 
Nottingham ; Mr. J. E. Baxter—-The Leyland and Birmingham 
Rubber Company, Leyland, near Preston. 

Completion of the textile evidence.—The Commission has now heard 
seventy-four witnesses upon the following branches of the textile 
trades, namely :—-Cotton, woollen and worsted, silk, flax, jute, 
hemp, and other fibres, lace, hosiery, carpets, and with’ the 
exception of additional witnesses to be heard from certain 
=" and branches the textile evidence has now been com. 
pleted, 

Agriculture,—The Agricultural Committee held a meeting at the 
Whitehall Rooms on Tuesday last under the presidency of Mr, 
ge 08 The draft report upon the replies of agriculturists 
in all parts of the kingdom to the form of inquiry issued by the 
Committee were considered, and also further statistical tables and 
memoranda in regard to the present conditions of agriculture, 
The Committee considered the points upon which additional 
evidence is required and made arrangements for taking the evidence 
of witnesses representative of the different branches of agriculture 
in England, Scotland, Wales, and Ireland. The Agricultural Com. 
mittee will now meet on Mondays and: Tuesdays of alternate weeks 
to hear witnesses. 








THE INSTITUTE OF SANITARY ENGINEERS, LimitED,—The under- 
mentioned meetings will be held on November 16th, commencing 
at 3 o'clock p.m. :—Election Committee, Examination and Literary 
Committee, Finance Committee, Organising Committee. Council 
meeting at seven o’clock. 

Socrety or Arts.—The following arrangements have been made 
for meetings previous to Chri 1904 :—Wednesday, Novem- 
ber 16th, 8 p.m. (ordinary meeting): Inaugural Address of the 
151st Session of the Society by Sir William Abney, K.C.B., D.C.L, 
D.Se., F.R.S., Chairman of the Council. Wednesday, Novem. 
ber 23rd, 8 p.m. (ordinary meeting): Ben. H. Morgan, “The 
Systematic Promotion of British Trade.” Monday, Novem- 
ber 28th, 8 p.m. (Cantor Lecture): D. J. Blaikley, ‘‘ Musical Wind 
Instruments” (Lecture I.). Wednesday, November 30th, 8 p.m. 
(ordinary meeting): Arthur Lee, J.P., ‘‘The British Canals 
Problem” (the Right Hon, Sir Michael Hicks-Beach, Bart., 
D.C.L., will preside). Monday, December 5th, 8 p.m. 
(Cantor Lecture): D. J. Blaikley, ‘‘ Musical Wind Instruments” 
(Lecture II.—Brass Instruments), Wednesday, December 7th, 
8 p.m. (ordinary meeting): Walter Francis Reid, F.C.S., ‘The 
International Exhibition at St. Louis, U.S.A.” Thursday, 
December 8th, 4.30 p.m. (Indian Section): Sir Frederic Fryer, 
K.C.S.1., “ Burma” (the Right Hon. the Earl of Hardwicke will 

reside). Monday, December 12th, 8 p.m. (Cantor Lecture): 
). J. Blaikley, ‘‘ Musical Wind Instruments ” (Lecture I11.—Reed 
Instruments). Wednesday, December 14th, 8 p.m. (ordinary 
moneng Charles D, Abel, ‘‘The Patent Laws.” Monday, 
December 19th, 8 p.m. (Cantor Lecture): D. J. Blaikley, 
‘* Musical Wind Instruments” (Lecture 1V.—-Flutes), Tuesday, 
December 20th, 8 p.m. (Applied Art Section): Thomas Graham 
Jackson, R.A., ‘‘ Street Architecture.” 


THE DEVELOPMENT OF DALMATIA.—Travellers in South Europe 
who wish for newer scenes than those of the beaten tracks in Italy 
could hardly do better than take a trip to Dalmatia, the southern- 
most Crown land of the Austro-Hungarian Empire. Thanks to the 
efforts of the Ungaro-Croata Steam Navigation Company, there is 
now a splendid service of first-class mail steamers running between 
Fiume and the many picturesque ports. Fiume, at the head of the 
Adriatic, is the best starting point, and from there the Ungaro- 
Croata boats sail to every place of interest along the coast. The 
country is replete with interest, full of historic lore and fine relics 
of a magnificent past, when Romans or Venetians ruled the land, 
and it is picturesque beyond measure. The people are chiefly 
Servian-Croatian, with an admixture of Italian. Of the many beau- 
tiful spots to be seen in Dalmatia, mention may be made of the 
famous Falls of Kerka, A visit to them makes a very pleasant 
driving excursion from the port of Sebenico. Lower down the 
coast is Spdlato, a fascinating little town on a peninsula encircled 
by lofty hills. From here a little cruise can be made to the pretty 
islands of Lissa and Busi. In the latter is a wonderful cave 
resembling the renowned Blue Grotto of Capri. It is lighted by a 
submarine gateway, so that while the vault is in pitch darkness 
the water glitters in exquisite azure tints. The furttest point 
touched by the Ungaro-Croata Company’s service of steamers is 
Cattaro, approached through the beautiful ‘‘ Bocche di Cit‘aro ,” a 
great fjord or arm of the sea cutting deep into the mainland and 
opening out into five most lovely bays, from which the mountains 
rise steeply to nearly 6000ft. These bays are connected by narrow 
channels. The latest addition to the fleet of the Ungaro-Croata 
ee age is a smart mail steamer which has just left the Neptune ' 
Works of Swan, Hunter, and Wigham Richardson, at Walker-on- 

Tyne. The vessel is called the Salona after a small town of 
that name, which is now a mere village, though it was once an 
important Roman naval depdt and arsenal, and the ruins of the 
stronghold still occupy all the heights round the magnificent bay. 
Several of the steamers of the Ungaro-Croata Company have been 
built at the Neptune Works of Swan, Hunter, and Wigham 
Richardson, The Salona is 234ft. in length by 30ft. beam, and 
is built to the highest class at Lloyd’s, under special survey. The 
engines, also constructed by Swan, Hunter, and Wigham Richard- 
son, are four-crank quadruple-expansion, balanced on the well- 
known Yarrow, Schlick and Tweedy system. There is accommo- 
dation for sixty-five first-class and for twenty-four second-class 
passengers. Electric light has been installed throughout the entire 
ship. The first-class saloon on the main deck is luxuriously 
furnished and well ventilated. The walls of polished oak embrace 
fine panels of ‘‘gesso” work depicting seascapes and land _ views. 
They have been executed by Mr. Rushton, of the Art School in the 
Armstrong College, Newcastle-on-Tyne. The trial trip of the 
Salona was run on 2nd November off the mouth of the river 
Tyne-and proved an entire success, A speed of 144 knots was 
attained. The Ungaro-Croata Company was represented by its 
inspector, Mr. A. Sverljuga, and Captain Prossen, who commands 








Soon after starting the works, Mr. Stewart was induced to 
accept an offer from a-firm who were the owners of a large 





Rawdon Smith—Craven Dunhill and Co., Limited, Jacktield, 
Shropshire, decorative tile manufacturers ; Mr, John, 8, Goddard 





the hip, and Mr, Bertotti, the chief engineer, 
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A NEW STEAM ENGINE INDICATOR. 


accompanying sectional illustration is shown an 


In the o ; ; 
‘ndicator on the Thompson lines, but with several improve- | 
Ors in detail which are worthy of notice. As will be 
Siaerved, the pencil movement is not original. One of the 


improvements which the makers, the Star Brass Manufac- 
turing Company, of Boston, have introduced consists in the 
attachment of the cap at the top of the cylinder to the 
interior shell within which the piston moves and not to the 
outer shell, thus producing a more correct alignment for the 
motion of the piston and rod. The interior cylinder is, 
nevertheless, movable, and, moreover, is surrounded by a 
jucket space filled with live steam, which causes the parts to 
expand equally. Another good feature is the means for 
unscrewing and removing the cap from the cylinder with the 
parts attached to it. ‘The cap has a milled edge of the usual 
construction, but, unlike some other instruments, the edge 
is protected by a hard rubber non-conducting covering. 
This covering can be handled with absolute comfort to any 
one using it. Another thing which will be appreciated is 
the provision of a vent tube for carrying away the waste 
steam and hot water which blows by the piston, This tube 
1ed to the side of the cylinder, and it extends some 
: below the body of the instrument, thus preventing 
water which is mixed with the steam from dripping 
hand of the operator while in the act of turning off 


is attacl 
distance 
the ho‘ 
on the 





THE STARR BRASS INDICATOR 


th: indicator cock. The piston-rod is provided with an 
adjustable swivel head, so arranged that the position of the 
pencil arm can be varied and the atmospheric line drawn at 


any desired distance from the lower edge of the card, without | 


removing the piston and its mechanism from the cylinder. 
A new form of detent motion is furnished, consisting simply 
of a ball which is thrown into contact with a groove in the 
circumference of the drum base. If it is desired to change 
from right to left hand, it is only necessary to remove the 
drum by a straight upward pull; then, with a screw driver, 
remove the stop screw in the drum base, and screw it into 
a hole purposely provided ; next, reverse the position of the 
adjusting handle in the arm; also the position of the 
metallic point in the pencil lever; then replace the drum, 
and the change from right to left will be completed. The 
European agents for this instrument are Messrs. Green and 
Boulding, Limited, 28, New Bridge-street, London. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents.) 


STEAM TRACTION ON COMMON ROADS, 


Sin, —I was greatly interested in your able leader of November 
ith regarding the noises produced by traction engines and motor 
wagons, and heartily agree with you that silence in this class of 
machinery is more re golden, and makers should aim at reducing 
noise as much as possible, knowing, as they do, that silence in 
working and durability go together, rendering the most silent 
machine most popular. 

About 1879 I suggested the use of rubber or some elastic 


material being used around the hubs of driving wheels in traction | 


engines, I do not think that spring wheels will be revived for 
traction engines or very heavy motor wagons, but such wheels 
may come into use for light tractors and small motor wagons, and 
give excellent results, 

In justice to many of the leading makers of machinery for self- 


propelled road traffic, I must say that much has been done by | 


them in recent years in the direction your leader suggests. 

[ have the pleasure to represent a firm who are turning out road 
locomotives which are practically noiseless, owing to their special 
arrangement of compound engines, highly sensitive spring gear, 
carefully balanced moving parts, lock nuts, spring washers, Xc. Xc. 


_ L invariably find that when a modern high-class road locomotive | 
is employed that_the wagons or trailers hauled by such an engine, | 


especially when running empty, are responsible for the greater 
part of the noise produced. The same remark applies to motor 
wagons themselves and their empty trailers. Makers should bear 
this fact in mind, and turn their attention to reducing still further 
noise, I must admit that there are in use on our highways many 
obsolete traction engines. These must not be compared for a 
moment with the best present-day practice; it frequently happens 
that the users of road locomotives and motor wagons are greater 
sinners than the makers, so far as noise is concerned ; users of 
such machinery on a public highway should be made as liable for 
making preventable noise as for smoke, blowing off steam, &c. 

Doubtless the 156 good people in the parish of Marylebone are 
annoyed by preventable noise, owing, perhaps, to some by-law which 
compels motor wagons and traction engines to pass through their 
district in the otherwise silent hours of early morning. It is also 
very probable that could sach traffic pass about mid-day no one 
would notice it from an extraordinary noise point of view. 

I know that two wrongs do not make a right, but beg to remind 
you that the self-propelled traffic on our common roads is not 
responsible for a tithe of the disagreeable noises common to this 
progressive manufacturing kingdom of which we are all so proud. 
I for one would be sorry to think that it- was likely to’ return to 





| —ten miles per hour, 


| pantie days and become silent, for many centuries to come at 
east. 

What of our great railway traffic which runs through the countr 
twenty-four hours round ; our tramway service from 5a.m. to mid- 
night, and last, but not least by any means, our great horse-drawn 
traffic, especially empty springless carts, et over paved 
streets. ‘Truly we are a people hard to please. Sir Walter Gilbey, 
ia his article on ‘“‘ Motor Wagons,” in this month’s Nineteenth Cen- 
tury, claims that a noisy vehicle is safer for the passing public than 
the comparatively silent self-propelled vehicle. The following are 
that gentleman’s exact ak :—‘*It seems worth pointing out 
that the danger to others from the old fast coach was infinitely 
less than the danger from the motor car travelling at the same pace 

The rumble of the wheels and thunder of 
hoofs proclaimed the approach of the former from a long distance.” 

I simply refer to the noises produced by other traffic, with a 
view of proving that the self-propelled traffic on our common roads 
is not nearly so bad as it is painted; and J am fully convinced that 
makers and users of the latter class of machinery can make it the 
most silent means for transporting goods over common roads. If 
such can be accomplished, your article will not have been written 


in vain, JAMES ROBINSON, 
Leeds, November 7th. 
Sim,—lI have read your leading article on this subject in your 


last issue with interest, but by your permission I should like to 
make a few remarks respecting the historical portion of the article. 
You appear to give to Messrs, Aveling, of Rochester, and Mr. John 
Smith, of Coven, the honour which scarcely belongs to them. As 
far as possible | will give the history of the traction engine previous 
to the year 1862, with dates and brief particulars. 
Your readers cin then form their own conclusions. 
Nathan Gough, of Salford, undoubtedly made the 
first traction engine for hauling loads at slow speeds. 
The late Mr. I, W. Boulton saw this engine at work 
in the Manchester district, and furnished some par- 
ticulars of it. The next traction engine put to agri- 
cultural work was ‘The Farmer’s ine,” designed 
by Mr. Robert Willis, of the Railway Foundry, 
Leeds, in 1849, The engine was arranged beneath 
the boiler barrel. It was exhibited at the Norwich 
Show in 1849, and carried off the first prize the 
same year at Leeds, 

In 1855 the first Boydell engine was made by 
Messrs. Burrell and Sons. Bray’s engine appeared 
in 1856. A small self-propelling engine was at work 
in Lincolnshire in 1807 - Messrs, Burrell the same 
year introduced a small traction engine,.which was 
at work in various parts of the country, and particu- 
larly at Salisbury during the Show week. It wasa 
chain engine, and was not fitted with the Boydell 
endless railway. The same firm continued to make 
engines on these lines for many years. Blackbura 
made a curious traction engine in 1858. Longstaff 
and Pullan’s traction engines were made by Gardiner 
and Mackintosh in 1858, They were fine engines. 
The whole of the bearings for the shafts and axle 
were carried at tke fire-box end by two strong side 
plates, very much in the same manner as is now 
adopted, but their side plates were hung on springs. 
In one arrangement the axle and shafts were all in 
one vertical line, a considerable portion of the spur 
gearing was placed between the horn plates inside 
the bearings. See sketch of this detail in THE 

INGINEER for April 8th, 1881, 

In 1858 Messrs. Clayton and Shuttleworth made 
a Boydell engine for shipment to Odessa. The 
: same year Mr. John Smith, of Coven, built a few 
engines of the type which was illustrated in THe ENGINEER for 4th 
September, 1896 ; the working parts were fitted between two deep 
side-plates ; the engines did very well. In 1858 Gough, Chaplin, 
Tuxford, and Holmes made traction enzines. Taylor, of Birken- 
head, constructed a number of powerful road locomotives, which 
he termed ‘‘ steam elephants.” 

The same year Messrs. Clayton and Shuttleworth commenced to 
build traction engines in many points -identical with modern 
practice. The cylinder was steam-jacketed, ‘and placed at the 
| smoke-box end of the boiler barrel ; the crank shaft and main axle 

were situated at the fire-box end of the boiler. Another striking 
feature in use by this firm at this éarly date was: spur gearing for 


transmitting the power from the crank shaft to the axle.* Many 
of the traction engines of that day used chain drives. 

It is a well-known fact that the late Mr. Thomas Aveling com- 

| menced his career as a self-moving engine maker, by adding a 


| chain and suitable gearing to the portable éngines-made by 
Messrs. Clayton and Shuttleworth. In his traction engine of 1859 
the cylinder was placed at the fire-box end, and ‘the* crank shaft 
brackets at the fire-box end in the usual portable engine~ fashion. 
A spur pinion on the crank shaft drove a corresponding: wheel on 
a stud carried by the crank shaft brackets. On this stud a pinion 
revolved, which communicated motion to the axle by means of a 
vitch chain. In 1859 Barran’s traction engine was built by Messrs. 
hitham and Sons, Leeds, This was shipped to California to 
transport copper from the mines to the railway. Mr. Aveling 
patented the pilot steerage in 1860, but this was invented by 
Andrews in 1826, and used by Gurney in 1828. The pilot steerage 
or fifth wheel was used by Mr. Aveling until 1869. In April, 1860, 
Messrs. Clayton and Shuttleworth sent a traction engine to the 
Dublin Show. Messrs, John Fowler's traction engines were intro- 
duced about this time also ; their ploughing engines were first 
made some years earlier. From the above it will be seen that 
Messrs. Burrell and Messrs. Clayton and Shuttleworth have not 
| followed the lead set by the names mentioned ; they were making 
traction engines before Messrs, Aveling or Mr. Smith. Jn justice 
to some of our real pioneers I hope you will allow this letter to 
appear, W. FLETCHER. 
Lincoln, November 8th. 


[Our correspondent has, we think, failed to grasp our meaning. 
We did not claim for Mr. Aveling or Mr. Smith the invention of 
self-propelled engines for moving on common roads, which were in 
more or less experimental use from a very early period, but that to 
them is mainly due the evolution of the now all Dat universal type 
of traction engine, differing widely in essential details from the 
Farmer's engine, Boydell’s, and many othersconstructed antecedent 
to 1860.—Ep. E.] 





| AIR PUMP EFFICIENCY. 

Sir,—After reading the correspondence of late appearing in 
your pages under the above head, I have come to the conclusion 
that there is some mathematical error introduced unconsciously in 
one of several ways—either Mr, Benn’s readings have not been 
corrected for the temperature of the room in which his instru- 
ments are used, or parallax at time of reading his instruments has 
been neglected, or corrections for expansion of the mereury and 
expansion of glass containing it have not been made. The correct 
temperature of the discharge water would intiuence the tension 
of the vapour. Even the latitude of Haslingden must be taken 
into account if we are to have our instruments calibrated, as one 
correspondent suggests. 

What I would suggest to Mr. Benn, if he is not a good mathe- 
matician, is to give the opportunity to some ‘‘expert” to verify 
the readings recorded by Mr. Benn’s instruments, and also to use 
another set of instruments. 

I am convinced that the readings of the instruments used, taken 
during a visit I paid to Rossendale especially to see the new 
a involved, were correct, as quoted in Mr. Benn’s first 
etter. 





“THe ENGINEER, 10th December, 1897. ary 


Where the theoretical results differ from those obtained in 
practice, I am of opinion they arise from one of two causes. 

(1) The physical measurements are taken by one not used to 
taking readings, and so introduce slight errors unconsciously, 
which, when o amounting to, say, one-hundredth part of an 
— tall discrepancies when worked on the percentage 
method. 

(2) The arithmetician has definite figures before him; his 
sani will not vibrate like the mercury in a tube in an engine- 

ouse, 

I hope Mr. Benn may invite practical criticism in the shape of a 
visit to Haslingden from his London critics. 

HENRY MILNE. 

Hanley, Staffordshire, November 7th. 





STORAGE BATTERIES. 


Sir,—In your “Notes and Memoranda” of November 4th 
appears a short paragraph obtained from statistics from the Asso- 
ciation of Central Stations in Germany, showing that the use of 
storage batteries causes an actual increase of 21-6 per cent, in the 
total price of the production of current. 

I shall be glad if you will give me an opportunity of emphatically 
contradicting such an erroneous and misleading statement. In the 
first place, the figures as given are manifestly erroneous, or, at any 
rate, are based upon conditions of German manufacture of accu- 
mulators which certainly do not at present exist in this country. 
Here we are able to purchase and put down accumulators on a 
large scale, and on such terms of guarantee for maintenance and 
depreciation that the total cost per kilowatt hour for this latter 
charge need not exceed -2 of a penny or 1-6 pf., so that, even 
adopting the 33 per cent. loss which is said to prevail in Germany, 
the total cost of production would be only increased by the use of 
accumulators from 10 pf. to 16-3 pf., in place of the 28 pf. men- 
tioned in the extract. 

From this correction it will be seen that in a case which is 
probably a very ordinary one, that 12 per cent. of the output is 
passed through the accumulators, the total cost of producing the 
energy will be only increased by about 74 percent. Against this small 
increase must be set the very great advantage of working the 
generating plant at a better load factor, which reduces the original 
cost of the whole of the energy by 15 per cent. or 20 per cent., so 
that the net gain by the use of accumulators is admittedly very 
large. 

I have just returned from a long visit to America, where this 
question was fully debated at the recent St. Louis Conference, at a 
meeting at which the engineers of many electric supply undertak- 
ings in America were present, and I think all users of accumulators 
were very emphatic on the saving which had been realised by their 
use. R. E, Crompton. 
Kensington Court, London, W., November 7th. 





A CENTENARIAN RAILWAY ADVERTISEMENT. 

Sir,—Can any of your readers throw light upon the following 
curious advertisement, which appeared in The Times of November 
9th, 1804—precisely one hundred years ago :—‘‘TO MINERS, or 
Others whom it may concern. A RAIL-WAY and WAGGON has 
been invented, by which twenty tons can be drawn by one horse, 
or ten tons, at the rate of eight miles an hour, by one horse. 

Plans, and an acting model may be seen, by application to Joseph 
Walker, the inventor, or to John Robinson, Pleasant-row, 
Kingsland-road, London. The Proprietor will treat with any 
person willing to employ this invention on liberal terms.” 

Neither of these names appear ia the list of patentees of the 
period. V. B. PALEY. 

Chelsea, November 4th. 








HIGH-SPEED STEEL TooLs.—An important report on the experi- 
ments with rapid cutting steel tools made at the Manchester 
Municipal School of Technology in the presence of a general com- 
mittee of members of the Manchester Association of Engineers, 
and a sub-committee of the School of Technology, has been pre- 
pared by Dr. J. S. Nicholson, professor of engineering at the above 
school, and approved by the joint committee. The contents are 
of an exceedingly. varied character, and include information with 
regard to speéds and cuts supplied to the committee by the tool 
makers, procedure in making tests, description of lathe, and 
method of driving, description of cut and machinery cutting ; 
various results of experiments, endurance trials, as wellas the 
physical, mechanical, and chemical properties of the material 
operated upon. There are three appendices, the third including 
the German experiments. There are sixteen plates, besides a list 
of tables containing results of experiments made with rapid cut- 
ting steel tools, as also upon soft and other classes of steel, 
densities of materials, results of hardness tests, chemical analyses 
of materials reported upon, &c. The charts are especially 
valuable. 

Tue Roya Society.—The Council of the Royal Society have 
made the following awards of medals for this year :—The Copley 
medal to Sir William Crookes, F.R.S., for his long-continued 
researches in spectroscopic chemistry, on electrical and mechanical 
phenomena in highly rarefied gases, on radio-active phenomena, 
and other subjects. The Rumford medal to Professor Ernest 
Rutherford, F.R.S., for his researches on radio-activity, particularly 
for his discovery of the existence and properties of the gaseous 
emanations from radio-active bodies. A Royal medal to Professor 
William Burnside, F.R.S., for his researches in mathematics, 

articularly in the theory of groups. A Royal medal to Colonel 
David Bruce, R.A.M.C., F.R S., for his researches in the pathology 
of Malta fever, nagana, and sleeping sickness, and especially for his 
discoveries as regards the exact causes of these diseases, The Davy 
medal to Professor William Henry Perkin, jun., F.RS., for bis 
discoveries in organic chemistry. The Darwin medal to Mr. 
William Bateson, F.R.S., for his contributions to the theory of 
organic evolution by his researches on variation and heredity. The 
Sylvester medal to Professor Georg Cantor for his researches in the 
theories of aggregates and of sets of points of the arithmetic con- 
tinuum, of transfinite numbers, and Fourier’s series. The Hughes 
medal to Sir Joseph Wilson Swan for his invention of the electric 
incandescent lamp and various improvements in the practical 
applications of electricity. 

ELECTRICITY AND BAND Saws.—In view of the ever increasing 
popularity of electricity as a motive power for wood-working 
machinery, Messrs, A. Ransome and Co., Limited, of Newark-on- 
Trent, have adapted their horizontal log-band saws for a direct 
electric drive when required. This type of machine for log-sawing 
is now so well known, and is being so universally adopted, that it 
is unnecessary to give a description of the machine itself. We 
mention, however, a few details with regard to the new method of 
driving, which was first adopted by the North-Eastern Railway 
Company, York, in its railway carriage and wagon works. The 
front saw-pulley axle is connected direct with the motor by means 
of a powerful chain, The motor is carried on a platform supported 
on a strong steel screw provided with a gun-metal nut, which is 
fitted with a worm wheel. This worm wheel is actuated bya 
worm fitted to a horizontal shaft, and provided with a chain wheel 
and chain. A corresponding chain wheel is fitted to the shaft 
carrying the worms, which actuate the two screws on the machine 
itself, for raising the saw carriage to suit different thicknesses of 
cut; and by this means the motor and saw carriage are main- 
tained in their relative positions. The raisiog gear rests on a 
strong ball-thrust collar, by means of which the friction is reduced 
toa minimum. The total width of the floorspace occupied by the 
machine when driven as above described is only 18ft. 6in., and 
when, in addition to this, it is remembered that neither counter- 
shaft nor belting are required under the new conditions, the advan- 
tages to be derived from the direct electric drive will be immediately 
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THE PRESS-BUTTON CONTROL OF LIFTS. 

THE control of electric lifts by means of the ‘‘ press 
button ’’ principle is gradually becoming more common on 
account of its convenience, certainty of action, and safety. 
One of the continental firms which has done a good deal of 
work in this direction is the Allgemeine Elektricitiits Gesell- 
schaft of Berlin. The arrangements made by this firm are 
claimed to possess a special advantage in the smooth way in 
which the lift is stopped, the speed being reduced automatic- 
ally. By reason of this it is further claimed that a greater 
speed may be attained than formerly. The installation 
comprises a reversing starter, a controlling apparatus, and a 
box of press buttons in the cage, another at the entrance of 
lift at the various floors, the wiring, the pneumatic brake, 
and a safety cut-out. 














Fig. 1-CONTROL MECHANISM 


system is the controlling apparatus. 


direction of the lift ; rheostats, which before stoppages cause 


motion. When a starting button is pressed, the controlling 
apparatus is set working. The relay on the floor correspond- 
ing to that button is put into communication with the con- 
trolling apparatus and receives a current. This closes the 
circuit of the motor driving the lift and the electro-magnet 
controlling the reversing switch. After this operation the 
motor starts up and the lift commences to travel. When the 
cage has reached a point about 1m. from the place where 
it is desired to stop it, the circuit of the motor driving 


the hoisting drum is broken automatically. The controller | 


is at the same time brought back to the neutral position 
and the speed is diminished, because before these 
operations have been performed the necessary connec- 
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ALLGEMEINE ELEKTRICITATS GESELLSCHAFT, 


The most interesting feature of the | 


It consists of relays | 
placed on the several floors, reversing switches to reverse the | 
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are made to cause the motor to run at_ half- 
speed. When the cage reaches the stopping point the 
interrupter of the controlling apparatus on that floor 
immediately opens and breaks the current of the floor relay 
and of the reversing switch of the starter. The controller in 
going back to the neutral position automatically puts a 
brake on the motor and breaks the current of the motor of 
the pneumatic brake, By this arrangement it is said that 
shocks at stopping are barely feit. The starter for the 
return journey of the cage is placed horizontally, and is 
worked by a powerful electro-magnet. It has two separate 
barrels. That for starting the motor is actuated by a large 
electro-magnet. The circuit is made slowly by means of a 
special winged air damper ; the second cylinder, which can 
be worked in both directions by two small motors, one for 
each direction, causes the change of direction of the current 
in the armature, thus bringing about reversal of rotation. 
In the neutral position, an electric brake is automatically 


tions 














Fig. 2--REVERSING MECHANISM 


applied, and the electric circuit of the magnet for the 
pneumatic brake is broken, also automatically. The return 
of the controller to the neutral position when the interrup- 
tion of the electric current occurs is brought about by means 


the required decrease in speed, and of the safety device which | of a spring. The brushes and the segments of the com- 


prevents any button being pressed whilst the cage is in |} 


mutator are made of copper, and can be easily renewed. The 
resistances are all of cast iron. The controlling mechanism 
comprises relays on the various floors, change-over switches 
for half speeds, and reversing switches for the two directions 
of motion, which at the same time serve as cut-outs at the 
various stopping-places. The apparatus comprises as many 
relays as there are floors, and an extra relay for safety, The 
floor relays get their current when the correct button in the 
cage is pressed; at the same time they close the circuit of the 
reversing switch and of the starting mechanism down. When 
the yoke of the relay is pulled by its magnet a secondary 
circuit is automatically closed, and maintains the yoke. 


| The button, therefore, need only be pressed for an instant. 
| By this action a current is made to traverse the safety relay, 


which thereupon breaks the return circuit common to th 

various buttons. By this means the pressing of any other 
button during the run of the cage has no effect, These 
relays are placed on one side of the apparatus, and on the 
other side there are the interrupters. These are worked by 
excentric discs fixed to a common shaft, which receives i, 
motion through toothed gearing, by means of a chain fare 
the barrel of the lift. The gearing is such that pe 
revolution of the shaft corresponds to the total lift of ths 
cage. The periphery of the excentrics therefore represents 
the travel of the lift. There are two excentric discs for cack 
stopping point—one actuates the reversing switch for th, 
direction of motion, which is at the same time a floor inter- 
rupter; the other actuates a two-way switch, which ccntrols 
the speed. All the discs are provided with regulating 
devices, which are set in correct position by a special key 
The button case in the cage contains one button for an 
floor, a switch for lighting, and a supplementary button fo, 
stopping the cage at any desired position. Buttons are ako 
placed near the doors on the different landings to call for t} ¢ 
cage. Contacts are provided at the doors to prevent the litt 
from being set in motion when the doors are open. They 
| are placed at the top of the door, and are worked by a lever. 
or they can be placed at the lock. The current is brought to 
the cage by a flexible cable, containing several strands jp. 
sulated from each other, the number being in proportion to 
the number of floors the lift has to serve. It also contains 
the wires for lighting, and is strengthened by a core wire to 
prevent rupture. The motor actuating the pneumatic brake 
is used exclusively for that purpose. It is shunt-wound, 





The air is controlled by a damper, which is regulated by 
| means of a screw, so that the brake can be used at different 
speeds. The motor for the lift is shunt wound. In order to 


| break the main circuit in case of the failure of the gus. 

pension ropes or overrunning of the cage, an interrupting 
| Safety lever is used, which is in communication with the 
| lifting mechanism. 


This devic) works automatically, and 














Fig. 3—SMALL LIFT PLANT 


controls the electrical hauling gear by a chain transmission; 
the only extra detail necessary is a cone on the drum shaft. 

The button control method has the advantage that it 
requires no particular training or knowledge on the part of 
the user, and, consequently, there is no necessity for an 
attendant. To start the machine all that is required is to 
press the button corresponding to the floor to which, to 
ascend or descend, one wants to go. The cage immediately 
starts, and stops automatically at the proper floor. 

In Fig. 3 we give a view of a neat little lift equipment 
designed by the same firm. The general arrangement and 
method of working will be quite evident. An especial 
feature is the large electro-magnet working the brake. This 
lift is not intended for passengers, but for carrying books and 
documents, and it is constructed for four stopping places. 








KinG Epwarp VII. SaxatoriumM,—This sanatorium for the 
treatment of consumptives on the open air principle is being built, 
as many of our readers will be aware, at Midhurst Sussex. Special 
attention has been paid to the equipment, and every care has been 
taken to have only the most approved appliances, and nowhere is 
this better illustrated than in the provisions for the warming and 
hot water supply. At the boiler-house is laid down one central 
plant consisting of boilers, economisers, pumps, generators, 
engines, dynamos, &c. From this plant is supplied the power 
requisite for all purposes throughout the buildings. The general 
warming is on the ‘*D.G.” economic centralised system, with « 
ogee circulation by low-pressure hot water sareed in generators 

y exhaust steam, so utilising what would otherwise be a waste 
product. The heating surface throughout the buildings is in the 
form of radiators, all under control. In addition, for the chapel 
and dining-hall an alternative system is provided, the floors being 
heated over their entire area, the heat radiated from them warming 
the buildings. The floors are solid throughout, so that there is no 
receptacle for the reception of dust or other contamination. The 
hot water supply is on the same principle as the general heating, 
exhaust steam being used in a similar manner. The architect for 
the work is Mr. H. Percy Adams, F,R.I.B.A., London, and the 
engineering contractors Messrs. Dargue, Griffiths and Co., 
Limited, Liverpool and London. 


PRIVATE BALLS AND THE BOARD OF TRADE.—In view of he 
preliminary steps in compliance with Standing Orders of Parlia- 
ment required to be taken at this period of the year by persons 
interested in the promotion of Private Bill Legislation for the 
ensuing session, inquiries have been made of the Board of Trace 
with the object of learning whether proposals for the authorisation 
of new ‘‘tube” or other railway schemes in or near London should 
await the report of the Royal Commission on London Traffic, in 
accordance with the intimation made in the House of Lords on the 
6th August, 1903. On that occasion the Lord Chairman of Com- 
mittees said :—‘‘It is impossible for Parliament to consider any 
new schemes for new tubes or large railway extensions through 
London until the Commissioners have reported. I do not, of 
course, refer to measures dealing with existing lines, alterations of 
capital, op tage pe of small portions of land, or matters of that 
kind.” It is, of course, open to promoters to make application to 
Parliament for Bills in the usual way, and it is pomibie that Bills 
may be presented containing proposals of pressing public import- 
ance which Parliament might think it right to proceed with at 
once, But as regards ail ordinary proposals for new tubes and 
large railway extensions the President of the Board of Trade is of 
opinion that, until the Commissioners have issued their report, and 
Parliament has had an opportunity of considering its recommenda- 
tions, Lord Morley’s warning to promoters still holds good. He 
understands that the parliamentary authorities concur in this 
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CAUSES OF EXPLOSIONS IN AIR COMPRESSORS, 


Ina paper recently read and discussed before the Mechanical 
Eagineers’ Association of the Witwatersrand, dealing with theabove- 
mentioned subject, and prepared by Mr. E. Goffe, several important 
yoints were touched upon, and considerable advance was made 
towards the final settlement of the question. : : 

It appears that in the reports of previous discussions on this sub- 
ject that have taken place in various mining centres, after making 
due allowance for some other possible contributing causes, such as 
dirt and the use of unsuitable lubricants, the general conclusion 
rrived at was thatthe explosions were due to excessive heat 
ited within the compressor cylinder, and it was considered 
, would not be the case in the use of moderr. two-stage 


a 
gener: 
that sucl 
compressors. . . 

Mr. Goffe, however, was able to cite particulars of two instances, 
and to vouch for the occurrence of three other cases, and these 
explosions, five in total, all occurred in the use of two-stage com- 

pssors. 

“i the first instance, there were two compressors working side by 
side, a horizontal twin-tandem compound steam and two-staze air 
machine -Walker—having 13in, and 26in, diameter air cylinders, 
all 48in. stroke, speed 25 revolutions per minute ; and a horizontal 
cross-compound steam and two-stage air machine—Riedler— 
having 20in, and 34in, diameter steam cylinders, and 20in. and 33in. 
diameter air cylinders, all 48in, stroke, speed 68 revolutions per 
minute. Each compressor was jacketed, had an inter-cooler, and 
delivered air to a common receiver, 

While both compressors were running the driver saw a flame 

burst from the high pressure air delivery pipe connecting the heads 
on the Riedler, this flame being followed by dense smoke, Both 
engines were stopped as quickly as possible, and on examination it 
was found that the T branch leading away from the cylinder was 
cracked right round, being practically broken off. The packing 
was blown out of the joints, and general signs of burning were 
A lot of deposit was found in the valve chambers and 
cleared away. No smoke was reported as being delivered to the 
drills in the mine, This may be accounted for by the fact that on 
starting up again after repairs it was found that a valve on the air 
main to the shaft was choked with the same deposit. 

Temperatures of the air, &c., at the time were not available, 
but immediately on resuming running, and when under the same 
conditions, a temperature of 325 deg. was found in the high- 
pressure delivery, with air pressure of 75lb. The cooling water 
was not obtainable “at this mine under 118 deg. Fah. The usual 
lubrication of cylinder up to the time of explosion was a mixture 
of one part of valvoline oil to nine parts of soapy water, which 
was perfectly satisfactory, judging by the condition of the bore 
of the cylinder and of the valves, The air intake was an opening 
on the valve chest, protected by coarse wire netting. The 
Bristol recorder made no indication of any excess of pressure at 
the moment. 

In another case there were three independent compressors 
working together, delivering into one main leading to a receiver, 
from whence the supply went to the shaft. The sizes of the 
compressors were :—Vertical—King Riedler—19in. and 30in. 
diameter steam cylinders, 20in, and 32in. air cylinders, all 42in. 
stroke, speed 80 revolutions per minute; vertical triple steam 
and two-stage air—Vulean—with l4}in., 23in., and 354in. 
diameter steam cylinders, and 18in., 23in., and 23in. diameter 
air cylinders, all 354in. stroke; horizontal cross compound— 
Ingersoll-Sergeant—with 18in. and 34in. diameter steam cylinders, 
and 18}in, and 30in, diameter air cylinders, All the cylinders 
were water-jacketed, The relative position of the compressors 
was such that the delivery pipes formed a T-shape, with the 
King Riedler and Ingersoll at either end of the top member, and 
the Vulcan between them close to the branch which leads to the 
receiver just outside the engine-house. There were two safety 
valves on the air pipe, one close to the King Riedler and one 
close to the Vulcan, as well as one on the receiver outside. 

While aJl three compressors were working at ordinary full speed 
against a gauge pressure of 68lb., the driver, who was standing 
by the King Riedler, saw flames burst from both safety valves, 
extending up to the roof, this being followed by dense smoke 
which filled the whole place. A similar flame came from the safety 
valve on the receiver. He immediately slowed down the engines 
and no further development occurred, The Bristol recording 
gauge showed a sudden and momentary rise of pressure to 120 Ib. 
The resulting damage was found to be that all paint and grease 
was burnt off the outside of the delivery pipe from the King 
Riedler to the branch of the Vulcan, and thence along to the 
receiver. The outside of the receiver was burnt in a similar 
manner, and the mine pipe as far as the collar of the shaft. All 
the soft packing on the valve stems of the air cylinders of the 
King Riedler was burnt.out, and a charged residue was found 
afterwards in the valve chambers, 

Smoke was reported as having been delivered to the machines in 
the mine, There were no marks or no evidence of the flame 
having struck back to either the Vulcan or Ingersoll compressors. 

The oil used in these compressors was high-grade, with a flash 
point of 494 deg, Fah. The quantity used by the three-—that is, 
for air cylinders alone—is one gallon per twenty-four hours. No 
soft soap or soapy water was ever used. The valves were taken 
out and examined regularly fortnightly and forks adjusted. The 
temperatures of the air at the time of the explosion were not 
known, but from observations taken after, at times of greatest 
output, the maximum observed was 290 deg. Fah. in the high- 
pressure delivery, with 264 deg. Fah. in the low-pressure delivery, 
both taken close to the delivery valves. : 

The first stage air, by passing through the intercooler, was cooled 
down to a temperature of between 80 deg. Fah. and 90 deg. Fah. 
The jacket water was ample and always cold, the difference 
between the inlet and outlet being only just sensible to the touch. 
The air intake to the King Riedler was entirely from the engine- 
room, was fairly high up, and ranged in temperature from 90 deg. 
Fah, to 102 deg. Fah, 

The author of the paper went on to state that there must be two 
factors present before an explosion or flashing can take place. 
First, an explosive mixture ; secondly, a temperature sufficiently 
high to explode this mixture. The oil used was generally the 
‘irst thing blamed when accident occurs. If an ordinary lubricat- 
ing mixture were in use this might be justifiable, but a great deal 
depends on the conditions under which the compressor is run, and 
she instance was advanced of one compressor in which it was the 

ustom to use good engine oil—two drops per minute per cylinder 

and with which no trouble has ever been experienced. ‘This 
~unipressor, however, wasa slow running one, about 40 revolutions 
usual speed, only worked ten hours per day, had good cooling water, 
and delivered its air at about 120 deg. Fah., the air pressure being 
70 lb, The usual arrangement of the air intake of compressors, 
rendering a supply of pure, cool air an impossibility, was then 
attacked, and it was pointed out that the recesses of the valve 
chambers, * ports, air pipes, intercooler and receiver, allowed for 
the accumulation of this dust, it making with the lubricant a 
pasty, gummy mass, which offered further inducement to segrega- 
tion of particles, 

With reference to the second condition necessary for flashing 
—the temperature attained—experiments in other places were 
quoted showing that leaks through the pistons and valves of air 
cylinders were able to produce much higher—in fact, dangerously 
higher—temperatures than those calculated upon in the ordinary 
Way. With two-stage compressors this danger was reduced, but 
the effect of such leaks on the ultimate temperatures must be very 
appreciable. In the two cases of explosion previously cited, the 
oil used was certainly of the best quality, and the temperatures 
observed in usual running had not hitherto been considered 
dangerous, In the other cases vouched for the conditions of work- 
ing and the effects observed were very similar. The oil used in 


visible. 





one instance was tested and the flash point determined as 550 deg. 
‘ah. 

A sample of the deposit that was removed from the valve 
chambers after one explosion was submitted for analysis to Mr. G. 
a Gray, F.1.C., of Liverpool, and the result obtained was as 
‘ollows :— 


. * ee 13-70 
Vegetable oil (alterei) .. ..° .. 22 «. oe 13-10 
Carbosaceous and other m.tter ed” Se gettkes ae? ee 
WOE EE 6.” oa cc. need ee est oe ds Coge ee 
Cg Ln a ae ee Aree ee 
Alumina ie 2-08 
Lime eal sake 0-78 
Magnesia ., .. 0-94 
Oxide of c »pper 1-70 
Loma, &c... 0-78 

100-00 


The pres Ya also reported that a very large qu: _ty of dust con- 
taining coal had been drawn into the cylinders, and that this had 
got incorporated with the oils. The experiments of Professor Bedson 
were cited, these showing that coal dust will ignite at a tempera- 
ture of 291 deg. Fah. when heated in a current of air «t atmospheric 
pressure ; that the increase of the pressure to 60 lb. per square 
inch does not materially alter the temperature of ignition, but that 
a much more intense heat is produced by the combustion at the 
higher pressure. 

When it is considered that precautions are net usually taken to 
ensure a supply of pure air to the compressor intake, and, as it is 
known that temperatures of about 300 deg. Fah. exist in the region 
of the high-pressure delivery passages, it is not at all surprising 
that explosions frequently occur, and it is evident that to prevent 
such accidents, which may, of course, lead to fatal poisoning effects 
among the underground workers, as well as jeopardising lives and 
property in the engine-room, the following reasonable precautions 
should be taken :— , 

(1) The inlets of air compressors should be connected by closed 
tubes to the outside of the engine-house, to the most shaded and 
coolest side by preference. These tubes should suck from a 
chamber containing air filtered and cooled as far as. possible. 

(2) The lubricating oil should be of first quality, and high flash 
point. 

(3) All internal passages, recesses, and pockets in the valve 
chambers and delivery pipes, in which surplus oil and dirt may 
accumulate, should be made accessible for examination, and fre- 
quently cleaned. 

In the discussion the design of the valves of certain compressors 
was adversely criticised as not affording adequate free opening 
and unduly throttling the air. ; 

A wish was also generally expressed for a sensitive recording 
thermometer capable of registering the abnormal rises of tem- 
perature that are believed to occur, and with great suddenness. 
For instance, it was considered that a rise in temperature of 
perhaps 100 deg. might possibly take place in an interval of time 
as small] as 0-1 of a second. 

It has not been the practice to fit after-coolers to compressors on 
the Rand, and it is doubtful if these would have any success in 
the way of preventing explosions, considering it as being probable 
that the flashing takes place in the immediate vicinity of the high- 
pressure delivery. 








AWARDS TO BRITISH EXHIBITORS AT 
SE DOU. °° 
WE have received from the offices of the Royal Com- 
mission for the St. Louis Exhibition a full list of the 
awards made to British exhibitors. We give below a list 
of those who were successful with exhibits dealing with 
engineering and allied subjects. 


DEPARTMENT OF LIBERAL ARTS. 

Bronze medal.—The Survey of India (Simla). 

Group 18.—Maps and Apparatus for Geography. 

Grand prize.—Board of Agriculture and Fisheries, Ordnance 
Survey of Great Britain and Ireland, Royal Geographical Society, 
Admiralty (Hydrographical Department), The Survey of India, 
Palestine Exploration Fund, and J. Bartholomew and Co. 

Gold medal.—Edward Stanford, and W. and A. K. Johnston, 
Limited. 

Bronze medal.—Newton and Co, 


AWARDS TO COLLABORATORS. 

Gold medal.—George Armstrong (Palestine Exploration Fund). 

Silver medal.—John Bolton (Edward Stanford) ; Messrs. Cary, 
Porter, Limited (Royal Geographical Society). 

Group 19.—Jastruments of Precision. 

Giraud prize.—-Sir Howard Grubb, F.R.S.; The Cambridge 
Scientific Instrument Company ; The Royal Mint, 

Gold medal,—Thomas Thorp; A. Hilger; W. F. Stanley and 
Co., Limited ; Newton and Co. 

Silver medal.—John J. Griffin and Sons, Limited ; The Pulso- 
meter Engineering Company, Limited ; Atchison and Co. 

Bronze medal.—C. and E, Layton, and John Davis and Sons, 
Limited. 

AWARDS TO COLLARORATORS. 

Gold medal.—W. J. Hocking (The Royal Mint). 

Bronze medal.—Henry Fleuss (The Pulsometer Engineering 
Company, Limited.) 

Group 23.—Chemical and Pharmaceutical Arts. 

Grand prize.—Low Temperature Research Exhibit of the British 
Royal Commission; British Cyanides Company, Limited ; 
Burroughs,‘ Wellcome and Co.; Edward Cook and Uo., Limited ; 
Doulton and Co., Limited ; Joseph Crosfield and Sons, Limited ; 
J. C. and J. Field, Limited ; Evans Sons, Lescher, and Webb, 
Limited ; Gas Light and‘Coke Company.; Hopkins and Williams, 
Limited; Howards and Sons, Limited;  Levinstein, Limited ; 
Nobels Explosives Company, Limited, and the Birmingham Metal 
and Munitions Company; Price’s Patent Candle Company, 
Limited ; Professor Sir William Ramsay, K.C.B., D.Se., LL.D., 
F.R.S.; United Alkali Company, Limited ; Peter Spence and Sons, 
Limited. 

Gold medal,—Allen and Hanburys, Limited ; Stafford Allen and 
Sous, Limited ; \uglo-Sicilian Sulphur Company, Limited ; Baird 
and 'latlock (London), Limited; Brooke, Simpson and Spiller, 
Limited ; Brunner, Mond and Co., Limited: Burmah Oil Com- 
pany. Limited ; The Cassel! Gold Extracting Company, Limited ; 
The Kastner-Kellner Alkali Company, Limited ; Chance and Hunt, 
Limited ; Spencer Chapman and Messel, Limited ; Corbyn, Stacey 
and Co., Limited; John J. Griffin and Sons, Limited ; Heming- 
way and Co, and Hemingway’s London Purple Company, Limited ; 
McDougall Brothers; May and Baker, Limited ; Dr. Ludwig 
Mond, F.R.S.; T. Morson and Son; The Owens College ; James 
Pain and Sons; Royal College of Science, London; South Metro- 
politan Gas Company ; Townson and Mercer; Thomas Tyrer and 
Co., Limited ; John and James White ; Wood and Bedford. 

Silver medal.—Assam Oil Company, Limited ; Lewis Berger and 
Sons, Limited; A. Boake, Roberts and Co.; Walter Carson and 
Sons ; J. M. Collett and Co.; R. arid J. Garroway ; The Glasgow 
and West of Scotland Technical College ; Professor W. N. 
Hartley, D.Sc., F.R.S.; F. Kendall and Son, Limited ; John 
Bennet Lawes and Co., Limited ; Joseph W. Lovibond; Dr. Allen 
Macfadyen ; William Martindale; The Mond Nickel Company, 
Limited ; Morris, Little and Son, Limited ; B. E. R. Newlands, 
F.1.C., F.C.S.; Newton, Chambers and Co., Limited ; Parkin, Ness 
and Co.; W. Pearce and Sons, Limited ; Sharon Chemical Com- 





pany, Limited ; Sheppey Glue and Chemical Works, Limited ; 
J. W. Swan, F.R.S.; and J. A. Kendall ; William Warren (Hooper 
and Co.). ’ 

Bronze medal.—J. B. Aitken ; P. and J. Arnold ; John Austen ; 
E. C. C..Baly ; Battley and Watts ; F. W. Berk and Co., Limited ; 
The Bone Phosphate and Chemical Company, Limited ; Cerebos 
(1903), Limited ; George Clark and Son, Limited ;, Cornwall 
Arsenic Company; H. C. Fairlie and Co.; Daniel Davison ; The 
Grove Chemical Company, Limited ; W. H. Francis; W. J. Fraser 
and Co.; F.C, Hills‘and Co:, Kemball; Bishop and Co., Limited ; 
The Society of Apothecaries of London ; Stone and Tinson ;- John 
and E. Sturge; Alfred White and Sons. 


* AWARDS -TO “COLLABORATORS. 

Gold medal.—Professor Sir James Dewar, M.A., LL D., D.Sc. 
F.R.S: (Low Temperature Research Exhibit) ; T. Wilton (The Gas 
Light and Coke Company); Dr. Andrew Ross Garrick (The United 
Alkali Company, Limited). 

Silver medal.-—-J. E. Petavel (Low Temperature Research 
Exhibit); Dr. Rudolf Messel (Spencer, Chapman and Messel, 
Limited) ; Julius Leukowitch, Ph.D. 

Bronze medal.—Dr. Carl Langer (The Mond Nickel Company, 
Limited), C. T. Tyrer (Thomas Tyrer and Company, Limited), 
Hugh Ramage (Professor W. N. Hartley). 

Group 26.—Models and Plans of Public Works. 

Grand prize.—Trinity House; The Commissioners of Irish 
Lights ; William Simons and Co., Limited ; War-office ; Ransomes 
and Rapier, Limited ; John Aird and Co.; James Mansergh and 
Sons ; The Public Works Department of India; The Trustees of 
the Clyde Navigation ; The River Wear Commissioners; The Dublin 
Port and Docks Board ; The Mersey Docks and Harbour Board. 

Gold medal.—Grand Junction Canal Company ; . Westminster 
City Council; The London County Council; Stothert and Pitt, 
Limited, Engineers ; Corporation of the City of Glasgow ; County 
Councils of Middlesex and Surrey; Manchester Corporation 
(Rivers Department) ; London and South-Western Railway Com- 
pany ; Bombay Port Trust. 

Silver medal.—Hove Corporation ; Scarborough Corporation ; 
Birmingham Corporation ; The Commissioners of the Harbour and 
Docks of Leith ; London and India,Docxs Company. 

Bronze medal.—Barry Railway Company. 

AWARDS TO COLLABORATORS, 

Grand prize.—W. M. Alston (The Trustees of the Clyde Naviga- 
tion); H. Hay Wake, M.I.C.E. (River WearCommissioners) ; B. B. 
Stoney (Dublin Port and Docks. Board); A. G, Lyster (Mersey 
Docks and Harbour Board. 

Gold medal.—George Idle (The Commissioners of Irish Lights) ; 
Barnabas James Thomas (Grand Junction Canal Company); J. F. 
Griffith (The Dublin Port and Docks Board) ; Maurice Fitzmaurice 
(The London County Council); P. Glynn Messent, M.I.C.E. 
(Bombay Port Trust.) 

Silver medal.—Peter Whyte (The Commissioners for the Harbour 
and Docks of Leith) ; Charles William Scott (The Commissioners 
of Irish Lights) ; Edwin Thomas Beard, A.M.1.C.E. (Scarborough 
Corporation) ; J. W. Williams (London and South-Western Railway 
Company.) 

Bronze medal.—John Price (Birmingham Corporation. ) 

Group 27.—Architectural Engineering. 

Grand prize.—Ernest George and Yeates, 

Gold medal.—Robinson Hainsworth. 

Silver medal.— Liverpool Corporation. 

DEPARTMENT OF MANUFACTURES. 
Group 28.—Stationery. 
Gold medal.—P. and J. Arnold, 
Group 29.—Cutlery, 

Silver medal.—J. R. Gaunt and Son, Limited. 

Bronze medal.—F. P. Bhumgara and Co. 

Group 30.—Silversmiths’ and Goldsmiths Ware. 

Grand prize.— F. P. Bhumgara and Co, 

Gold medal.—John Wells, 

Group 31.—Jewellery. 

Silver medal.—F. P. Bhumgara and Co. 

Group 46.—Plumbing and Sanitary Materials. 

Gold medal.—Waring and Gillow, Limited. 

Silver medal.—Wm. Bradley. 

Group 47.—Glass and Crystal. 
Gold medal.—John Moncrieff. The Cloisonne Mosaic Company. 


AWARDS TO COLLABORATORS. 

Bronze medal.—Joseph Duff (John Moncrieff). 

frroup A&. — Apparatu ; for Heating and Vertilation, 
Bronze medal.— John Sim. 

Group 50.—Textiles. 
Grand prize.—Platt Brothers and Co., Limited. 
Gold medal.—Wilson Brothers Bobbin Company, 
Wilson and Co., Barnsley, Limited. 


Limited. 


AWARDS TO COLLABORATORS. 

Bronze medal.—A. Greenwood (Wilson Brothers Bobbin Com- 
pany, Limited), John Binns (Wilson Brothers: Bobbin Company, 
Limited), Barton Greenwood (Wilson Brothers Bobbin Company, 
Limited), John Young (Wilson Brothers Bobbin Company, Lim.- 
ted), Frank Helliwell (Wilson Brothers Bobbin Company, Limited). 

Group 51.—Plant and Processes used in Textiles. 

Gold medal.—The Singer Manufacturing Company. 

Group 52.—Plant and Processes for Finishing Textiles. 

Gold. medal.—Danl.. Lee and Co.; William Liddell and Co., 
Limited ; John S. Brown and Sons. 

(froup 53.—Plant and Processes for Making Wearing Apparel. 

Gold medal.—The Singer Manufacturing Company. 

AWARD TO COLLABORATOR, 


Gold medal,—L. HL. Smith (The Singer Manufacturing Com 


pany.) 
Group dA.—Threeds and Labrics of Cotton. 
Gold meda!l.—Dan!. Les and Co. ; Turnbull and Stockdale, 
Limited. 


Group 55.— Threads and Fabrics of Flax, He mp, dec. 

Grand prize.—John S, Brown and Sons; Wm. Liddell and Co., 
Limited. 

Gold medal.—Gourepore Company, Limited ; Steel and Co, Dun- 
fermline, Limited ; Danl. Lee and Co. ; Turnbull and Stockdale, 
Limited. 

DEPARTMENT OF MACHINERY. 
(‘roup 62.—Steam Engines. 
Grand prize.—John Fowler and Co, (Leeds), Limited. 
Silver meda!.—John Moncrieff. - 
Group 64.—General Machinery. 

Grand prize.—Davidson. and Co., Limited. — rag 

Silver medal.—Joseph Baker and Sons, Limited ; Price’s Patent 
Candle Company, Limited. 

Group 65.—Machine Tools. 

Silver medal.—Peter Wright and Sons, 
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DEPARTMENT OF ELECTRICITY. 
Group 68.—Electro-Chemistry. 
Gold medal.—United Alkali Company, Limited. 
Silver medal.—Sherard Cowper-Coles and Co., Limited. 
AWARDS TO COLLABORATORS, 

Silver medal.—Dr,. Andrew Ross Garrick (United Alkali Company, 
Limited). 

Group 69.—Electric Lighting. 

Gold medal.—The Consolidated Electrical Company, Limited ; 
Geo. Trollope and Sons. 

Croup 70.—Telegraphy and Telephony. 

Grand prize.—General Post Office, London. 

Gold medal.—The India-rubber, Gutta-percha and Telegraph 
Works Company, Limited ; Muirhead and Company. 

Group 71.—Various Applications of Electricity. 

Grand prize.—The Cambridge Scientifi: Instrument Company, 
Limited ; Nalder Brothers and Co. 

Gold medal.—Nalder Brothers and Thompson, Limited ; Cromp- 
ton and Co., Limited ; Everett, Edgeumbe and Co.; Robert W. 
Paul ; Newton and Co.; Alfred C. Cossor ; Elliott Brothers ; Kelvin 
and James White, Limited ; The Synchronome Company. 

Silver medal.—F. Darton and Co. 

AWARDS TO COLLABORATORS, 

Grand prize.—Lord Kelvin (for important contributions to 
Electrical Engineering). 

Gold medal.—Hugh Langbourne Callendar, F.R.S. (Cambridge 
Scientific Instrument Company, Limited); William du Bois 
Duddell, Wh.Sc. (Cambridge Scientific Instrument Company, 
Limited). 

Silver medal.—Robert Stewart —— (Cambridge Scientific 
Instrument Company, Limited); A. C. Heap (Elliott Bros.). 


DEPARTMENT OF TRANSPORTATION, 
Group 72.—Carriages and Wheelwrights’ Work. 

Bronze medal.—H. C. Slingsby ; The ‘‘ Plywell” Pole Appliance 
Company. 

Group 74.—Railways. 

Gold_medal.—The London and North-Western Railway Com- 
pany; Public Works Department (Railways), India. 

Silver medal.—The East Coast Railways; The British South 
Africa Company (Rhodesia); North-Eastern Railway ; F. B. Behr. 
Bronze medal.—Bengal North-Western Railway ; John Jones, 
AWARD TO COLLABORATOR, 

Bronze medal.—Alfred Bromwich (The British South Africa 
Company, Rhodesia). 

Group 75.—Plant and Material for Mercantile Marine. 

Grand prize.—Cunard Steamship Company, Limited. 

Gold medal.—The Anchor Line (Henderson Brothers), Limited ; 
Oceanic Steam Navigation .Company, Limited; City of Dublin 
Steam Packet Company; James Pain and Sons ; Swan, Hunter 
and Wigham Richardson, Limited. 

Silver medal.—Pacific Steam Navigation Company; Alfred 
Jeffery and Co.; Smith’s Dock Company, Limited ; Axel Welin, 
A.I.N.A.; Thos, Cook and Son. 


DEPARTMENT OF TRANSPORTATION, 
Group 76.—Plant and Material for Naval Services. 
Bronze medal.—Birmingham Metal and Munitions Company. 
Group 77.—Aérial Navigation. 
Silver medal.—The Industrial Engineering Company. 


DEPARTMENT OF AGRICULTURE. 
Group 78.—Farm Equipment. 
Bronze Medal.—Parkin, Ness and Co, 
Group 79.—Agricultural Implements. 
Bronze medal.—Jervis Potato Planter Company. 
Group 80.—Fertilisers. 
Gold medal.—The Aberdeen Comb Works Company, Limited ; 
Sheppey Glue and Chemical Works, Limited. 
Silver medal.—The Grove Chemical Company, Limited. 
Group 82.—Appliances for Agricultural Industries. 
Silver medal.—Morris, Little and Son, Limited. 
DEPARTMENT OF FORESTRY. 
Group 112,—Appliances.cnd Processes used in Forestry. 
Gold Medal.—Forest Department, -India. 


Silver medal.—The Royal Scottish Arboricultural Society ; C. 
Richardson. 


Group 114.—Appliances for Gathering Wild Crops. 
Gold medal.—The Wellcome Chemical Research Laboratories. 


DEPARTMENT OF MINES AND METALLURGY. 
Group 115.— Working of Mines. 
Gold medal.—Robinson Hainsworth ; John Davis and Sons. 
Group 116.—Ores and Minerals. 

Grand prize.—-Home-office (Mining Department); Department 
of Agriculture and Technical Instruction for Ireland. 

Gold medal.—The Harehope Mining and Quarrying Company, 
Limited ; Verde Antico Marble Company, Limited ; P. Macfadyen 
and Co, ; Johnson and Sons, Limited. 

Silver medal.—The British South Africa Company (Rhodesia) ; 
Edgar Allen and Co., Limited. 


AWARDS TO COLLABORATORS. 
Gold medal.—William West Ware (Home-office); Griffiths John 
Williams (Home-office), 
Silver medal.—J. C, Baron (Home-office). 


Croup 117.—Cevlogical Mups and Plans of Mines. 


Grand prize.—Geological Survey of India. 
Silver medal.—Herbert W. Hughes, F.G.S. 


Group 118.—Metallurgy. 

Grand prize.—Birmingham Metal and Munitions Company. The 
Monk Bridge Iron and Steel Company, Limited. ; 

Gold medal.—Sherard Cowper-Coles and Co., Limited; The 
Lilleshall Company, Limited; The Farnley Iron Company, 
Limited. 

Silver medal.—The Anglo-French Nickel Company, Limited ; 
Sheepbridge Coal and Iron Company, Limited; United Alkal 
Company, Limited. 

Bronze medal.—Joseph W. Lovibond. 

Group 119.—Mining Literature. 

Grand prize.—The Iron and Steel Institute; The Geological 
Survey of India. 

Gold medal.—The Institution of Mining Engineers, 


AWARDs TO COLLABORATORS. 


Gold medal.—Bennett H. Brough (The Iron and Steel Institute). 
Silver medal.—M. Walter Brown (The Institution of Mining 





Engineers), 


THE DEVELOPMENT AND USE OF HIGH-SPEED 
TOOL STEEL.* 
By J. M. GLEDHILL, 


Ir would doubtless have been felt by many but a few years back 
that there was little left to be said on the subject of crucible tool 
steel, and that something akin to finality had. been arrived at in 
its manufacture and general treatment. Probably such feeling 
was justifiable when it is remembered that the making of steel in 
crucibles is by far the oldest method known, dating back from 
time immemorial, it being, indeed, impossible accurately to trace 
its origin and coaliaak Aeedin ment, but it seems certain that 
carbon steel was made and used thousands of years ago for cutting 
tools, 

A very important advance was made thirty or forty years ago, 
when ‘‘Mushet,” or self-hardened steel, was introduced. This 
was the valuable invention of Robert Mushet, who, after a long 
series of experiments, made whilst he was manager of the Titanic 
Steel Company, succeeded in producing a tungsten steel, and its 
introduction was a great advancement on the cutting powers of 
ordinary crucible steel, and for many years ‘‘ Mushet” steel held 
a foremost place amongst tool steels, 

It is now to America, however, that all honour must he given 
for the next great step in having ,‘‘ set the pace” and led the way 
in the present remarkable ‘advancement in tool steel, and the 
author would here like to record that the greatest credit is due to 
Messrs. Taylor and White, who, at the Bethlehem Steel Works of 
America, initiated high-speed cutting, and at the exhibit of their 
firm in Paris some few years back, what were then considered to 
be astonishing results in speeds of cutting steel were publicly 
demonstrated. Since then still greater developments have been 
made, and with increased experience in its manufacture, treat- 
ment, and application in our workshops, results in cutting powers 
far beyond expectation have been attained. With high-speed 
tools, steel can now be turned and machined at a rate up to 500ft. 
per minute, and cast iron drilled at 25in. per minute. It must be 
admitted that this is an astonishing advancement on the cutting 
speeds of 30ft: to 50ft. per minute with ordinary crucible steel. 

In the manufacture and production of high-speed steels—the best 
being made by the crucible process—the author has proved con- 
clusively that the most satisfactory results are obtainable only by 
using the purest qualities of Swedish or Dannemora irons, which, 
on account of their freedom from impurities, render them most 
suitable for producing tool steels that will best retain their cutting 
edges, and also the use of the highest qualities of the various alloys 
and other ingredients employed in the composition of the steel. 

The high-speed steels of the present day are combinations of 
iron and carbon with (1) tungsten and chromium ; (2) molybdenum 
and chromium ; and (3) tungsten, molybdenum, and chromiumr 
These present many interesting varieties and offer a wide field for 
research. The author said that he had«made a large number of 
experiments to ascertain comparative cutting powers of steels pro- 
duced by varying proportions of these elements, and he gave an 
interesting summary of the influence of steel on carbon, chromium, 
tungsten, molybdenum, silicon, &c. 

The annealing of high-speed steel is best carried out in muffle 
furnaces designed for heating by radiation only, a temperature of 
1400 deg. Fah. being maintained from twelve to eighteen 
hours, according to the section of the bars of steel dealt with. 
In preparing high-speed steel ready for use the process may be 
divided principally into three stages—forging, hardening, and 
grinding. 

In heating a tar of high-speed steel preparatory to forging— 
which heating is best done in a clear coke fire—it is essential that 
the bar be heated thoroughly and uniformly, so as to ensure that 
the heat has penetrated to the centre of the bar, for if the bar be 
not uniformly heated, leaving the centre comparatively cold and 
stiff, whilst the outside is hot, the steel will not draw or spread 
out equally, and cracking will probably result. A wise rule in 
heating is to ‘“‘hasten slowly.” The temperature for hardening 
high-speed steel varies somewhat according to the class of tool 
being dealt with. When hardening turning, planing, or slotting 
tools, and others of similar class, the point or nose of tool only 
should be gradually raised toa white melting heat, though not 
necessarily melted ; but even should the point of the tool become 
to a more or less extent fused or melted, no harm is done. The 
tool should then be immediately placed in an air blast and cooled 
down, after which it only requires grinding, and is then ready 
for use. 

In hardening where oil cooling is used the tools should be first 
raised to a white heat, but without melting, and then cooled down 
either by air blast or in the open to a bright red heat, say, 
1700 deg. Fah., when they should be instantly plunged into a bath 
of rape or whale oil, or a mixture of both. 

Referring to the question of grinding tools, nothing has yet 
been found so good for high-speed steels as the wet sandstone, 
and the tools ground thereon by hand-pressure; but where 
it is ‘desired to use emery wheels it- is better to roughly grind 
the tools to shape on a dry emery wheel or dry stone before 
hardening. 

With regard to the hardening and tempering of specially 
formed tools of high-speed steel, such as milling and gear cutters, 
twist drills, — screwing dies, reamers, and other tools that do 
not permit of being ground to shape after hardening, and where 
any. melting or fusing of the cutting edges must be prevented, the 
method of hardening is as follows:—A specially arranged muffle 
furnace heated by gas or oil is employed, and. consists of two 
chambers lined with fire-clay, the gas and air entering. through a 
series of burners at the back of the furnace, and so under control 
that a temperature up to 2200 deg. Fah. may be steadily main- 
tained in the lower chamber, whilst the upper chamber is kept at 
a much: lower temperature. Before placing the cutters in the 
furnace it is advisable to fill up the hole and keyways with conimon 
fire-clay to protect them. The mode of procedure is now as follows: 
The cutters are first placed upon the top of the furnace until 
they are warmed through, after which they are placed in the 
upper chamber and thoroughly and uniformly heated to a tempera- 
ture of about 1500 deg. Fah., or, say, a medium red heat, when 
they are transferred into the lower chamber and allowed to remain 
therein until the cutter attains the same heat as the furnace itself, 
viz., about 2200 deg. Fah., and the cutting edges become a bright 
yellow heat, having an appearance of a glazed or greasy surface, 
The cutter should then be withdrawn whilst the edges are sharp 
and uninjured, and revolved before an air blast until the red heat 
has passed away, and then, whilst the cutter is still warm—that is, 
just permitting of its being handled—it should be plunged into a 
bath of tallow at about 200 deg. Fah., and the temperature of the 
tallow bath then raised to about 520 deg. Fah., on the attainment 
of which the cutter should be immediately withdrawn and plunged 
in cold oil, 

Of course, there are various other ways of tempering, a good 
method being by means of a specially arranged gas and air stove 
into which the articles to be tempered are placed, and the stove 
then heated up toa temperature of from 500 deg. Fah. to 600 deg. 
Fah., when the gas is shut off and the furnace with its contents 
allowed to slowly cool down. 

Another method of heating tools is by electrical means, and by 
which very regular and rapid heating is obtained, and where 
electric current is available, the system of electric heating is quick, 
reliable, and economical, and a brief description of this kind of 
heating may be of interest, The method of heating by electric 
means is then described in the paper by means of illustrations, 

Tempering.—Electricity is also a very efficient and accurate 
means of tempering such forms of tools as milling, gear, hobbing, 
and other similar cutters, also large hollow taps, hollow reamers, 
and all other hollow tools made of high-epeod 1 steel, where it is 
required to have the outside or cutting portion hard, and the 
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interior soft and tenacious, so as to be in the best condition to 
resist the great stresses put upon the tool by the resistance of the 
metal being cut, and which stresses tend to cause disruption of the 
cutter if the hardening extends too deep. 

Uses.—Having touched upon the development and thermal 
treatment of high-speed steel, it will now be opportune to refer to 
its practical use, and to some of the most recent work done with it 
It is sometimes contended that on the whole not much advantage 
or economy results from using high-speed steel, but it is easy to 
prove very greatly to the contrary, and theauthor proposes to give 
some figures and facts as to its use and advantage, not only } 
knowledge gained from results of his own firm, but also from 
information supplied by many important engineoring establish. 
ments as to their present workshop P vera oa and for which he js 
indebted. That great economy is effected is beyond all doubt, from 
whichever point of view the question is looked at ; for it is not only 
rapidity of cutting that counts, but the output of machines jy 
correspondingly increased, so that a greater production is obtained 
from a given installation than was possible when cutting at low 
speeds with the old tool steel, and the work is naturally produced 
ata correspondingly lower cost, and of course it follows from this 
that in laying down new plant and machines the introduction and 
use of high-speed steel would have considerable infl in reduc. 
ing expenditure on capital account. It has also been proved that 
high-speed cutting is economical from a mechanical standpoint, 
and that a given horse-power will remove a greater quantity of 
metal at a high speed than at a low cons, for although more power 
is naturally required to take off metal at a high than at a low speed 
—by reason of the increased work done—the increase of that power 
is by no means in proportion to the large extra amount of work 
done by the high-speed cutting, for the frictional and other losses 
do not increase in anything like the same ratio as a high-cutting 
speed is to a low-cutting speed. 

Again, as regards economy, there is not only a saving effected on 
he actual machine work, but since the advent of high-speed 
cutting, it is now possible, in many instances, to produce finished 
articles from plain rolled bars, instead of following the old practice 
of first making expensive forgings and afterwards finishing them 
in the machine. y this practice not only is the entire cost of 
forging abolished, but the machining on the rolled bar can be 
pom | out much quicker and cheaper in suitably arranged 
) ga quicker even than the machining of a forging can be 

one, 

One — of milling, in which cutters made from high-speed 
steel will play an even more important part than at the present 
time, will be that of gear and similar cutting, it now being possible 
to make formed backed-off cutters of high-speed steel for all pur. 
poses, 

Again, rapid cutting with planing.tools has also developed 
extensively, the old cutting speeds of 15ft. to 25ft. per minute 
being now replaced by those of 50ft. to 60ft. per minute, and in 
some cases even as high as 80ft. per minute; and for the same 
reasons, as already described in lathe turning, the power absorbed 
does not increase in anything like the same proportion to the 
extra amount of work done, so that the wear and tear on the 
machine is not materially increased. 

It was for some time not thought possible to plane at such high 
speeds on account of the tools coming into contact suddenly with 
the job and running risks of snapping off through shock ; but 
where high-speed steel of proper quality is used this difficulty is 
overcome, and a good example or two of rapid planing may be 
quoted. Using a 7ft. planing machine, with two tools, operating 
on forged steel of medium quality, the cutting speed, depth of 
cut, and feed of each tool is respectively 54ft., jin., and jin., the 
speed of reverse being 160ft. per minute. 

Another striking example of high-speed planing on a large cast 
iron turbine body was : Cutting speed, 36ft. per minute ; depth of 
cut, 1-25in.; and feed, seven cuts per inch, the tool cutting for ten 
hours without necessitating grinding. Two tools were cutting, each 
taking a cut as described, the size of the planer being 14ft. by 14ft. 
by 30ft. 

Objections have been made against high-speed steel on the 
grounds of its being brittle, but this is not the case where the 
steel has been properly annealed and the hardening contined to 
the cutting area, and sufficient support given to the tools when 
fixed in the machine, 

Perhaps one of the most unlooked-for developments in the use 
of high-s steel has been the manufacture from it of twist 
drills, and it would be safe to say that in no other sphere has the 
new steel justified itself toa greater extent than in the operations 
of drilling and boring, as its powers in that respect have revo- 
lutionised completely modern workshop practice. It is now 
possible in many cases to drill holes through stacks of thin steel 
plates as quickly and economically as by punching them, thus 
avoiding the consequent liability to distress the material due to 
punching action. 

As a comparison of the superiority of high-speed over ordinary 
drills, an instructive result was obtained when drilling forged steel 
gun-cradles of 5in. thickness, and which steel is of a very tough 
nature. An ordinary twist drill was first tried, and failed after 
drilling eight holes, the end being completely fused, but a high- 
speed drill afterwards drilled 124 holes without suffering any 
injury whatever. The drills were 2in. diameter, running at 80 
revolutions’ per minute, and each hole was drilled in six 
minutes, this being the full power of the machine. A further 
illustration of the economy resulting from the use of high-speed 
twist drills may be gathered from the fact that the author’s firm 
in several instances reduced the cost of drilling per 100 holes by 
over 60 per cent., without even altering the machines in any way, 
except by speeding them up. On cast iron quite good results are 
obtained. Equally satisfactory results are obtained from flat drills 
and other forms of boring tools made of high-speed steel for use in 
boring large holes out of solid bars, shafts, forgings, &c., the 
author’s firm daily using drills of this type up to 12in. diameter, 
and boring holes up to 50ft. long. 

Finishing.—A considerable amount of doubt has been thrown 
from time to time on the inability to take finishing cuts with high- 
8 steel, and in the early stages of its development this conten- 
tion was toalarge extent justified, but experience and practice 
has brought the steel into line, and rendered it possible to obtain 
an excellent finish at high speeds with tools suitably formed and 
properly arranged in the machines, Some very good examples of 
finished bright work at high speeds were exhibited on the table, 
and which have been mostly made in semi-automatic machines, 
high-speed steel being used and one cut only taken, and it will be 
seen on examination that the surface finish is most excellent. This 
finishing quality of high-speed steel is especially advantageous 
for tools used in automatic and capstan lathes, because it enables 
the work to be produced so very much more rapidly, and also on 
account of the great resistance of the steel to wearing action 
greater accuracy is ensured. As regards the quality of retaining 
a sharp edge, high-speed steel makes excellent razors, and will 
long retain without sharpening an pr ae keen cutting edge. 

In concluding this paper the author added that it cannot be 
denied that the question of high-speed steel is one of vast import- 
ance to all manufacturing countries, for if they are to hold their 
position in the world’s competition they will be compelled to study 
the use and advantages to be derived from its adoption, and, in 
addition, to bring up their machinery into the most modern and 
efficient form for obtaining the utmost producing capacities. The 
powers of the cutting steel and the machine should be as nearly 
reciprocal as ible, for, given those conditions, manufacturers 
place pet in the most favourable position for the rapid 
and economical turn out of their products, and for best meeting 
their rivals in the open field of competition ; and, lastly, notwith- 
standing the wonderful results obtained with the new cutting 
steel, and developed comparatively so rapidly, nothing approach- 
ing finality must be admitted by the steel maker, but incessant 
diligence, experiment, and research to discover still more the best 
combinations of Nature’s metals should be his constant aim, and in 
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+ of which not only is there much pleasure derivable to 


doing sae A Tee f 
on, but, in addition, there is the benefit it is possible to render 


to the whole world, : ; ; 
The paper was accompanied by numerous appendices, illustra- 


tions, &c- 








H IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


Tye engineering trades continue active, and prospects for 
the romainder of the winter are good. There was a more 
cheerful tone in all departments on ‘Change in Birmingham 
on Thursday. Several good bargains were concluded. The 
position has grown decidedly better during the past few weeks. 
Sheets, singles, are now quoted £6 12s, 6d. _to £6 15s.; 
doubles, £6 15s. to £6 17s. 6d.; and trebles, £7 7s. 6d. to 
§7 10s. ‘I'he continued upward movement of spelter, combined 
with a sustained oversea demand for the finished product, causes 
the quotation for galvanised corrugated sheets, doubles, to be main- 
tained at £10 5s. to £10 10s., f.0.b., Liverpool. Satisfaction is 
finding expression at the circumstance that British exports of gal- 
vanised corrugated sheets to all countries for the first ten months 
of this year are an improvement in quantity of a little over 5 per 
cent. over the corresponding period of last year, they having 
reached 312,384 tons, which is better than twelve months ago by 
15,946 tons, The chief increase ha: been in the exports 
to India, which have reached 85,099 tons for the ten months. 
This is better than a year ago by 31,046 tons, or over 57 per 


cent, ‘There has also been a great advance in the orders 
from the Argentine Republic so far this year compared 
with last year, the progress having been from 27,029 tons 


to 40,090 tons, or over 48 percent. There have also been increases in 
the dewand from Australia and New Zealand, the shipments to 
Australia having grown from 38,394 tons to 45,781 tons ; and to 
New Zealand, from 12,435 tons to 15,336 tons. ‘These indications 
of progress in the oversea trade have caused much satisfaction 
among members of the Midland Galvanised Iron Trade Association, 
In the bar iron trade the contracts held for merchant qualities of 
unmarked bars are sufficient to afford full employment for some 
time tocome. Marked bars are quoted £8, second grade £6, and 
common unmarked £5 15s, to £6. North Staffordshire bars are 
£6 5s. to £6 10s. The demand for best bars keeps up well for 
forging purposes for Admiralty and railway services, and the quota- 
tion is maintained. Gas strip is quoted £5 16s, 6d. to £6, with a 
better demand than recently, and hoop iron is £6 12s, 6d. to £6 15s, 

In the steel trade progress is being made at the works both of 
the Earl of Dudley and of Sir Alfred Hickman, Limited, in experi- 
mental work, with the view (o the lessening of costs of production, 
Sir Alfred Hickman has just increased his metallurgy prize at the 
Wolverhampton Municipal Science and Technical School from 
£2 2s. per year to £5 per year, and has also given a donation uf £20 
towards the establishmeut of a student's library. 

An interesting paper was read recently before the Birmingham 
Association of Mechanica] Engineers, by Mr. W. Bardill, managing 
director of the Wantage Engineering Company, entitled 
“Engineeering Works Policy and Modern Competition.” There 
are, he said, pessimists and optimists. Sensible men, however, 
would find a via media between those extremists. There were at 
present in this country engineering concerns which were not only 
holding their own, but paying good dividends. Whilst there was 
no real cause to bemoan the volume of trade, which, of course, might 
be better, engineers complained of the cutting of prices, which 
made it difficult to earn a profit ; in fact, many great works often 
took orders which could not possibly pay. It was an easy matter 
for a factory to be full of work, the men even working overtime, 
and yet at the end of the year for the ledger to show a balance on 
the wrong side. Competition, feverish cutting of prices, said Mr. 
Bardill, was the rule of the trade. Cheap labour was introduced 
to turn the balance, but generally speaking cheap labour was very 
expensive. One good mechanic at 38s. per week was worth two 
bad ones at 28s. Mr, Bardill is a firm believer in piecework. 
England had got the skill and the machinery, and it remained for 
the business houses to show greater intelligence to march with the 
times. Tostudy the requirements of foreign markets, foremen and 
managers held weekly conferences, at which ideas were suggested, 
to the general good. 

Ina very favourable report upon the progress of the Birming- 
ham Tame and Rea Drainage works, for which Mr. Watson is the 
engineer, Dr. A. Bostock Hill, medical officer of health for the 
county of Warwick, remarks :—‘‘ It is no exaggeration to say that 
these works, as well as being the largest, are, in many respects, 
the most interesting in England at the present time. In going 
over them, extending as they do for six miles down the river, one 
cannot help but being impressed by the enormous magnitude of 
the task of the treatment of the sewage of upwards of three quar- 
ters of a million of people, and although years ago I inveighed 

ainst the terrible pollution caused in the river Tame, | am now 
pleased to be able to hear testimony to the improvements mani- 
fested, and to the high quality of the work which is being carried 
on 








NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 

Manchester.—The attendance on ’Change, both on Friday and 
Tuesday last, showed an improvement. There was a more hopeful 
feeling all round in the engineering department, whilst there was 
not much change to report, more orders were being received for 
textile machinery, which had been very slow for some time past. 
Tool makers are somewhat quiet. The electrical engineering trade 
continues fairly steady. The strong feature of the past week has 
been the advance in pig iron, which, so far as Middlesbrough is 
concerned, seems to continue. It is stated that much of this is due 
to speculation, in which American interest seems to run rather 
strongly. It is, however, pretty certain that stocks in con- 
sumers’ hands are at a low ebb, and they have been compelled to 
cover current, and to some extent future, requirements. Merchants 
have, therefore, been acting more freely, and quotations were with- 
drawn for most makes early on in the week, and it cannot be said, 
with the exception, perhaps, of Middlesbrough and West 
Coast hematite, that prices have had any substantial advance, 
Derbyshire makers were willing to sell at about late rates, 
but holders of Lincolnshire, Staffordshire, and Lancashire 
asked fully 6d. to 1s. per ton advance on Tuesday, though 
it was very questionable whether the advance. was obtained. 
_ Direct imports of pig iron to Manchester for October were 
614 tons as against 4976 tons for the corresponding period of last 
year, but there is a general decrease as compared with September. 
Quotations, delivered Mignchester, are as follows :—Lancashire 
foundry No. 3, 51s. to . 6d.; Lincolnshire, 47s, to 47s. 6d.; 
Staffordshire, 49s.; Derbyshire, 50s. to 51s,; Middlesbrough, open 
brands, 52s, to 52s, 6d. Seoteh : Gartsherrie, 55s, 3d. to 55s. 9d ; 
Glengarneck, 53s, 9d. to 64s.; Eglinton, 52s. 6d. to 53s, Scotch 
delivered Heysham: Gartsherrie, 53s. 3d. to 53s. 9d.; Glengarnock, 
ols. 9d. to 52s.; Ezlinton, 50s, 6d, to 51s. Pig iron, f.o.t. Middles- 
brough, 45s. 3d. West Coast hematite, f.o.t. Barrow, 54s. to 
54s, 6d. Forge iron was in rather better request at about late 
rates, Lancashire forge is about 48s. 9d.; Lincolnshire, 45s. 8d.; 
Derbyshire, 44s, 6d. to 45s, Finished iron has been in much better 
gag During the past week or ten days inquiries, especially for 
ars, have been more numerous, and certainly holders are 
exceedingly firm, Lancashire and Yorkshire bars, £6 
to £6 5s; Staffordshire, £6 7s. 6d; hoops, random, 
£6 17s, 6d. to £7 2s. 6d., with specially cut lengths 5s, 
extra; sheets, £7 5s, to £7 10s., delivered Manchester; corru- 





gated sheets, £10 5s, to £10 10s,, delivered Liverpool ; steel bars, 
£6 to £6 2s, 6d.; English billets, £4 7s, 6d. to £4 10s.; hoops, 
£7 5s.; sheets, £7 5s, to £8 7s. 6d. It is satisfactory to note there 
has been ‘a better demand for boiler plates on the Association basis 
of £6 17s. 6d., Manchester. The demand for manufactured copper 
has ruled rather quiet, Sheets quiet, at the advance noted last 
week, Copper sheets, £7 5s, to £7 7s.; seamless copper tubes, 
94d.; ditto brass, 74d.; rolled brass, 6?d.; and rolled wire, 64d. 

The position in the coal trade does not show much change. The 
demand for domestic coal remains decidedly dull. There is a 
slightly better demand for forge and manufacturing coal, notwith- 
standing that forges are not yet fully employed ; but, owing to the 
increasing work in the cotton trade and other textile industries, 
prices are very firm in that particular department. Quotations 
were :—Best coal for domestic purposes, 13s. to 14s.; medium, 12s. 
to 13s.; common, 93, to 10s.; best steam and forge coal, 8s. 3d. to 
8s. 9d.; engine slack, best, 7s. 6d. to 8s.; seconds, 6s. to 6s. 9d.; 
common, 4s, to 4s, 3d., at the pit. Unscreened, delivered Man- 
_—_ Ship Canal, 8s. 9d. to 9s. 2d ; screened ditto, 9s. 3d. to 

is. Od. 

Barrow.—The improvement reported in the hematite pig iron 
trade last week is fully maintained, but while there is a much 
more settled feeling in the market, there is not a large volume of 
business being done. Indeed, if it were not for the demand for 
Bessemer qualities on account of local steel makers, the business 
doing would be very small indeed, as there is a very poor 
demand in the open market, and those makers who depend 
on this source of demand for their trade are in a muck worse 
position than those who have steel works of their own and are able 
to use, at any rate, a large proportion of their production in the 
manufacture of the superior metal. There has been no necessity 
yet to increase the make of the district ; 23 furnaces are still in 
blast, but it is not probable this number will be reduced. Makers 
continue to quote 53s. 6d. net f.o.b. for mixed Bessemer numbers, 
but warrant iron has advanced Is., and is now quoted at 53s. 6d. 
net cash sellers, seven days, buyers 6d. less, Yet, although warrant 
prices have advanced, there has been no operations in stocks, 
which remain steady at 12,392 tons, 

The trade in hematite iron ore is confined within narrow com- 
pass. Sales of native ores are quiet, and prices remain low at 
3s. 6d. per ton, a price that does not get much profit to the raiser 
after he has paid the miner and the royalty owner. 

The steel trade is very quiet. There is no improvement in the 
steel rail trade, and orders are only few from all sources, while 
continental makers are keenly competing for all orders in the 
British market, and American makers are also showing some 
aggression. A better prospect is afforded in the plate trade. 
Orders for some time past have been very few, and the mills have 
not even been half employed. Prices are steady at £5 12s. 6d. net, 
f.o.b., for ship plates, Other classes of steel are in quiet demand, 
and orders are indifferently held. 

Shipbuilders are quiet, and orders for commercial tonnage are 
few. There are, however, prospects of some important orders 
from foreign countries for warships, and it is thought probable 
some of these will come to Barrow. 

Engineers are quiet in the marine department, but fairly busy 
otherwise. Boilermakers and ironfounders are well off for orders. 

Shipping is very quiet, and exports from West Coast ports 
represent a small aggregate tonnage. Last week 3627 tons of pig 
iron and 5582 tons of steel were exported—total, 9209 tons; 
corresponding week last year, 14,044 tons; decrease, 4835 tons ; 
total for the year, 625,639 tons ; corresponding period of last year, 
766,348 tons ; decrease, 139.709 tons. 

Coaland coke are in limited demand, at very low prices. 








THE SHEFFIELD DISTRICT. 
(from our own Correspondent.) 

WITH the advent of thorough November weather, though rather 
milder than usual, household fuel gets brisker. The demand, 
however, is not quite equal to what it was at the corresponding 
period of last year, when the climatic conditions were much more 
severe. The pits are working well, although there are some dis- 
putes in various parts, owing, in a considerable measure, to the 
complaint that the workings are too crowded, and that individual 
earnings are therefore low. Although a free market is being 
found for the coal brought to bank, the advance which was decided 
upon some time ago in several quarters has by no means been 
generally maintained. From 3d. to 6d. per ton above September 
quotations is as much as prevails in most directions, prices being 
thus from 9s. 9d. to 10s. 6d. per ton for the qualities of coal most 
in demand. In Silkstones, which are scarce, 12s. per ton is asked, 
with secondary sorts about 1s. per ton less. 

The demand for steam coal is not so animated as it was. A fair 
tonnage is still being sent to Hull for the export trade, and the 
business done with Grimsby is large, owing to the heavy tonnage 
required by steam fishing trawlers. Goole gets most of its 
supplies from West Yorkshire, and is reported to be taking freely. 
Steam coal for railway companies is being heavily delivered under 
contracts for locomotive purposes at 8s. to 8s. 3d. per ton in 
owners’ wagons. There is less doing in the open markets for coal 
of this deseription. For gas coal, on the other hand, the demand 
gets keener as the season advances. Very little of the coal now 
being supplied is for open sale, nearly the whole of it being sent 
under contract. Those who require supplies in the open market 
have to pay a little more than the contract price. For good slack 
and smudge the Lancashire demand is still maintained, but for 
inferior sorts there is very little trade, colliery slack and smudge 
being especially quiet. The demand for coke is very feeble, the 
diminished output being more than sufficient to meet all market 
requirements, 

The Yorkshire coal trade with Hull again shows a slight 
increase during October. During the month there were received 
at the port from ninety-four collieries 355,240 tons of coal, as com- 
pared with 338,640 tons for the corresponding month of last year. 
For the completed ten months of the year the weight is 2,966,264 
tons, and for the corresponding period of last year 2,893,712 tons. 
The tonnage sent to Hull last year, with a single exception—that 
of October, 1900—is the largest on record. Values for the present 
year do not compare favourably with other years, but the weight, 
it will be seen, continues to get greater. The exports last month 
from Hull were 169,244 tons, which is an improvement of 11,868 
tons as compared with October of last year. The exports for the 
ten completed munths show a weight of 1,326,236 tons, as compared 
with 1,350,809 tons for the ten months of 1903. Sweden, with 
15,558 tons, and North Russia, with 36,074 tons, are the largest 
customers, the corresponding weights for October of last year being 
in the case of Sweden 13,466 tons and for Russia 38,829 tons for 
the month. Germany took 27,728 tons, against 23,194 tons; 
Holland, 15,828 tons, against 7093 tons. Increases were also 
shown by Belgium, East Indies, Egypt, France, and Norway. On 
the other hand, the decreasing markets are South America, which 
fell from 14,866 tons to 6632 tons, Australia, Denmark, Italy, 
South Russia, and Turkey. 

More confidence is expressed in the iron and steel trades, but as 
yet no appreciable increase of business has resulted. The belief 
is general, however, that the bottom has now been reached, and 
any change must be in an upward direction; but whether there 
will be a permanent improvement before the beginning of next 
year is very doubtful. Iron prices are quoted as follows :—West 
Coast hematites, 62s. 6d. to 65s. per ton ; East Coast ditto, 58s. 6d. 
to 59s.; Lincolnshire No. 3 foundry, 45s. 6d.; Lincolnshire forge, 
44s, 6d.; Derbyshire No. 3 foundry, 47s. to 48s.; Derbyshire 
forge, 44s. to 45s.; bars, £6 10s.; sheets, £8 10s. to £8 15s. 

In steel the condition of trade remains very much as last 
reported. Several houses, largely engaged in the crucible steel 
trade, have reduced the number of their workers during the last 
few weeks ; but others again have been able to do more, and thus, 








through the uneven way in which work is coming in, the average 
is about maintained. Very little work indeed is coming from the 
shipbuilding yards and engineering establishments in South or 
North, and the outlook is by no means —— In Bessemer 
and Siemens steel the outputis but moderate, and altogether insutti- 
cient to keep the plant fully employed. The demand for fast- 
cutting special tool steel, to which we have repeatedly referred of 
late, is well maintained by several local firms. Another gratifying 
feature is that the English machine-tool makers are coming to the 
front, and find a readiness among manufacturers to prefer the 
British-made to the American-made tool. 

In several of the large establishments in the East End fresh orders 
have recently been obtained, chiefly on home account, the latter 
market showing symptoms of waking up a little. The chief dis- 
appointment is in marine and railway material, which, it was hoped, 
would by this time have been in fairly brisk request. This hope, 
however, has not been realised, home companies continuing to order 
from hand to mouth, and little is coming forward from the colonial 
markets. Complaint is made that the Indian Government are 
placing orders for material required by the State railways with 
German manufacturers, who quote easier prices with the express 
purpose of underselling British work in British home and colonial 
markets. 

The foreign trade in cutlery for October amounted to £61,431, as 
compared with £65,882 for the corresponding month of 1903; for 
the ten completed months of the year, £573,641, compared with 
£569,638 for the ten months of 1903. 

For the Australian, New Zealand, and South American markets 
there is now expectation of improved business. The welcome rains 
that have fallen in Australia have generally brightened prospects 
for better business in cutlery, edge tools, as well as in hardwares 
and similar goods. The orders recently to hand are larger and 
more numerous, while the reports from the various agents are 
encouraging. On the other hand, business has been greatly 
org agen with in the Eastern markets, owing to the continuance 
of the war. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


SINCE my last report ordinary business in iron and steel has been 
considerably interfered with by the sharp burst of speculation that 
has shown itself in Cleveland warrants, and practically consumers 
have stood aside, waiting the outcome of the gamble, which 
certainly is keener than has been known for several years. It 
cannot be denied that there is some slight improvement in the iron 
and allied industries, but it must be conf that there is nothing 
in this which would afford any justification for the rise in warrant 
prices which has taken place, especially within the last week ; in 
fact, if statistics are looked at, they rather favour a move down- 
ward instead of upward. It is generally acknowledged that what 
has been going on in the warrant market during the last few days 
has been a gamble pure and simple, and regular buyers of iron see no 
reason to think that prices will be upheld after it is over. The time 
of the year and the condition of trade are against a genuine 
advance in pig iron prices, but these circumstances are ignored by 
those ‘‘ engineering” the gamble. 

It would appear that the speculative operations are mainly 
carried on by London houses, who previously had been operating 
extensively, and it is said profitably, in copper, tin, &c., and who 
believed that there was something to be gained out of transactions 
in pig iron, for it might be expected that the rise would extend to 
that, especially when otber metals were holding up in value. They 
looked upon Cleveland warrants at 43s. per ton as cheap, and 
regarded the task of pushing the price up as not a very difficult 
one, Therefore they began to buy Cleveland warrants rather 
freely, and prices rose in consequence, with the result that other 
pS TE who were largely oversold made haste to cover this, 
also helping up the price. 

Of course there was no speculation in Scotch or hematite 
warrants, as the stock of them is too small, and operations thus had 
in this gamble to be confined to Cleveland warrants. It is several 
years since there was such a rapid advance in prices of warrant 
iron, For nearly three months after the end of July the fiuctua- 
tions never went below 43s. nor above 43s. 6d., then about the 
middle of October they commenced to move faster, and by the 25th 
44s, had been reached, with 45s. in little more than a week, and 
on 4th inst. 46s, cash was reported. On Monday this week sellers 
asked 46s. ld. and buyers offered 46s. 04d., and these so far have 
been the highest rates, for some of the speculators then commenced 
to sell out and realise the substantial profit that was to be obtained 
by those who had bought prior to last week. That led to prices 
dropping 64d. per ton, but the upward movement was resumed on 
Wednesday, 44d. of the loss being regained. Monday’s price— 
46s, 04d. cash buyers—was 10d. per ton above the maximum of the 
spring rise, which until now has been the best of the year, and it 
was 4s, 43d. per ton above the minimum figure of the year, that 
being reported on January 21st. 

One of the results of these speculative operations in warrants has 
been a most rapid increase in the stock of Cleveland iron in Connal’s 
public warrant stores, Every day this month, with one exception, 
the increase has been over 1000 tonsa day, and on Monday it was 
upwards of 2000tons, Thuson 8th, 123,984 tons of Cleveland iron 
wereheld by Messrs. Connal and Co,, an increase for the month of 
no less than 8956 tons. Last month the increase was 20,139 tons, 
and in the last three months about 38,000 tons have been added. 
It was early in July when stocks began to increase, and since then 
45,971 tons have been added to the store. The almost unprece- 
dented rapid advance of the current month is due to the specula- 
tion in warrants, People are rushing iron into store as fast as they 
can, and makers themselves are said to be among them. When 
they could get 1s., and even 1s. 6d. per ton more for warrants than 
would be given for No. 3 makers’ iron producers were tempted 
to sell warrants, and they have to send iron into the stores to enable 
them to fulfil their obligations to deliver warrants. This it is pro- 
bable they will have to continue to do, and it is likely that Connal’s 
stock will increase for some time tocome. That will not tend to 
keep the value of iron up after the gamble is over. All the iron 
that can be sent into store now is being rushed in. At present 
this feature of the market is ignored, being overshadowed by the 
operations of the speculators. The same may be said of poor 
shipments. From Cleveland this month only 22,881 tons of pig 
iron have been sent, against 23,413 tons last month, and 36,569 
tons in November, 1903, all to 9th. 

Prices of Cleveland foundry pig iron have risen this week, but 
not to the same extent as warrants. One firm appears to have 
sold No, 3 at 46s. per ton, but the most that other firms have 
realised was 45s. 3d., and 45s, was the general price of makers 
who, a fortnight ago, would not have refused 43s. 6d. No. 1 has 
been advanced to 47s., and No. 4 foundry to 44s, The lower 
qualities have been hardly affected by the upward movement in 
warrants—they have risen no more than 6d. above the lowest— 
whereas No. 3 has gone up 2s. 3d., and Cleveland warrants 
2s. 9d. from the recent minimum. Thus, No. 4 forge is 3s. 3d. 
per ton cheaper than No. 3, whereas it should be only Is. less, 
and in the summer was no more than 6d. less, To-day, No. 4 
forge is at 42s.; mottled at 41s.; and white at 40s. 6d. per ton, 
This week inquiries have been received in this district from the 
United States for considerable quantities of No. 1 Cleveland pig 
iron, and for hematite iron for delivery in the early part of 1905. 

For East Coast hematite pig iron the demand has improved, and 
producers have been able to advance prices. The business has 
been altogether unaffected by the speculative operations in Cleve- 
land warrants. Producers now look upon the prospects as 
encouraging, as the steel plate trade is more favourable. Tha 
price of mixed numbers, which was 50s. 6d. last week, rose to 51s. 
early this week, and now 5ls. 6d. is the general quotation, a total 
rise recently of 23. per ton. But hematite is still cheap, for 
whereas it should be 10s, per ton above No. 3 Cleveland iron, it is 
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to-day no more than 6s. 3d. above. Rubio ore is firm at 14s. 74d. 
per ton c.i.f. Tees, but now that the Baltic season may be con- 
sidered over reductions in freight may be looked for, and that 
that will cheapen the delivered price of the ore. That will be a 
set-off against the stiffer prices of furnace coke, medium qualities 
of which, delivered at the Middlesbrough furnaces, are realising 
14s. per ton. 

The manufactured iron and steel industries, on the whole, are 
somewhat less affected by depression than they have been, but 
the improvement in no branch is yet very pronounced. Still, pro- 
ducers take a more hopeful view, and some have as many orders on 
their books as they care to take at the present prices. Their 
salesmen report that throughout the country customers are more 
disposed to do business than they have been for the last two years, 
The price of steel ship angles, which was lately reduced to 
£4 17s. 6d., less 24 per cent., has been put up again to £5, less 
4 per cent., partly because of better demand and partly because 
of the higher cost of hematite pig iron. For steel ship plates 
nothing less will be accepted for home orders than £5 12s, 6d., less 
24 per cent. ; but iron ship plates, which bave been standing at 
£6 7s. 6d., less 24 per cent., for a considerable time, are now 
obtainable at £6, less 24 per cent., the producers having found it 
necessary to lower the price, as consumers were using steel plates 
in preference ; they did not see their way to give 15s. per ton more 
for the iron plate, even for special purposes. Thus the orders for 
the latter were getting to be very few indeed. Steel boiler plates 
are quoted at £7, less24 per cent. Steel bars are at £6, and iron 
bars at £6 2s. 6d., both less 24 per cent. The rail trade is a little 
more active, as well on home as on export account, and heavy steel 
rails are quoted at £4 10s. net, f.o.b., that being the figure fixed 
by the International Syndicate. 

Some of the founders report a rather better demand, but no 
higher prices can be realised. The Whessoe Foundry Company 
have obtained from the Admiralty an order for two steel tanks, 
each 90ft. diameter by 364ft. high, for storing oil at the Naval 
Works at Portland. 

A very fair business is being done in gas, coking, and bunker 
coals, but it is falling off rapidly in steam coal, but that is only 
what might be looked for at this season of the year. Best gas coal 
is at 8s. 14d. per ton, and seconds at 7s. 9d. per ton, f.o.b, Best 
steam coals are at 9s , with seconds at 8s. 3d , and ordinary smalls 
at 3s. 9d. to 4s. There is somewhat more doing in coke, and the 
price is also influenced upward by the rise in pig iron ; thus, 14s, 
per ton, delivered at the Teesside furnaces, is readily obtained for 
medium qualities, Foundry coke is at 15s, 3d, per ton, f.o.b, 








NOTES FROM SCOTLAND. 
(From our own Oorrespondent.) 

THE pig iron market has again been very strong, and a large 
business has been done in Cleveland warrants at high prices. An 
impression is very general on ‘Change that the upward movement 
in warrants is of a speculative nature. The buying is alleged to 
come largely from London. It is asserted that the indifferent con- 
dition of trade does not justify the very decided rise in prices, 
This may be so, but it may be pointed out that purchases are 
frequently made a considerable time ahead, even before the public 
has any knowledge of contracts that are under arrangement. At 
the present time, also, the stocks of iron, both at Middlesbrough 
and at Glasgow, are much smaller than they have been for many 
years ; and for this reason the market is more likely to respond 
quickly to any improvement in the demand. 

Business has been done in Cleveland warrants at 45s, 64d. to 
45s. 104d. cash, 45s. 6d. seven to fourteen days, 45s. 11d. six days, 
and 45s, 84d. to 46s, 3d. one month. Scotch warrants are quoted 
51s. 6d., and Cumberland hematite 53s, 44d. There has been 
some inquiry for the latter, but little or nothing doing in the 
former. 

Prices of Scotch makers’ iron have been improving in sympathy 
with the warrant market. G.M.B., No. 1, is quoted at Glasgow 
53s.; No. 3, 49s.; Carnbroe, No. 1, 53s. 6d.; No. 3, 49s. 6d. ; 
Clyde, No. 1, 56s. 6d.; No. 3, 50s. 6d.; Langloan, No. 1, 63s.; 
No. 3, 6d.; Gartsherrie, No. 1, 57s.; No. 3, 51s.; Summer- 
lee, No. 1, 57s.; No. 3, 51s.; Coltness, No. 1, 63s. 6d.; 
No. 3, 53s. 6d.; Glengarnock, at Ardrossan, No. 1, 58s.; No. 3, 
51s.; Eglinton, at Ardrossan or Troon, No. 1, 52s.; No. 3, 
49s. 6d.; Dalmellington, at Ayr, No. 1, 52s. 6d.; No. 3, 49s.; 
Shotts, at Leith, No. 1, 58s.; No. 3, 51s. 6d.; Carron, at Grange- 
mouth, No. 1, 58s.; No. 3, 52s. per ton. 

Since last report two furnaces have been transferred from hema- 
tite to ordinary iron. There are now 41 furnaces making hema- 
tite, 37 ordinary, and six basic iron, the total of 84 thus blowing 
in Scotland comparing with 86 at this time last year. 

There is a steady demand for Scotch hematite, which is rather 
firmer, merchants quoting 55s. 6d. for delivery at the West of 
Scotlaméd steel works, 

The shipments of pig iron from Scottish ports in the past week 
amounted to 5478 tons, compared with 4207 in the corresponding 
week of last year. There was despatched to the United States 
25 tons, Canada 760, South America 100, India 225, Australia 275, 
Italy 450, Germany 170, Russia 30, Holland 86, Belgium 5, China 
and Japan 260, other countries 84; the coastwise shipments being 
me tons, compared with 2772 tons in the corresponding week of 
ast year, 

The arrivals of Middlesbrough pigs at Grangemouth amounted 
to 12,073 tons, compared with 15,482 in the corresponding week, 
showing a decrease of 3409 tons, 

Notwithstanding the upward movement in the warrant market, 
there is little or no change for the better in the finished iron and 
steel trades The makers of malleable iron find it difficult to keep 
their works going full time, and it is no easy matter to maintain 
prices, prevention of competition being out of the question. 

A meeting of the Scotch steel makers was held in Glasgow on 
Tuesday, when it was decided to reduce the price of ship plates 
2s. 6d. per ton. The price will now be £5 12s. 6d., less the usual 
5 per cent. discount. No alteration was made in the prices of 
bars, angles, or boiler plates. The trade continues very dull. 
Shipbuilding orders have been scarce on the upper reaches of the 
Clyde, where the great bulk of the work is usually done. 

It is reported that Messrs. Russell and Co, of Port Glasgow, 
have contracted to build two steamers of 6000 tons each, for owners 
at Trieste. One of the vessels is for cargo, and the other will be 
cimployed in the emigrant trade. 

The cval trade has been rather less active in the shipping depart- 
ment, and the clearances at the Secttish ports are reduced. They 
amounted in the past week to 230,589 tons, compared with 259,279 
in the preceding week, and 213,426 in the corresponding week 
of last year. Testimony has been borne by leading authorities to 
the effect that the coal tax is very seriously hampering the trade, 
especially on the East Coast. The tax of 1s, per ton represents 
about a sixth of the actual price obtainable, and it is said to be 
severely handicapping merchants in their competition with con- 
tinental countries. The output of coal is heavy, and while mer- 
chants have so far been able to obtain fairly steady prices from 
the home consumers, competition is on the increase, and business 
getting more difficult. Prices of all sorts of coal are this week 
nominally unaltered, although in reality the tendency appears to 
be easier, 

It is very gratifying tv note that the repeated conferences 
between representatives of the Scottish coalmasters and miners 
have.at length resulted in an agreement, which will, no doubt, be 
confirmed by their constituents, on the wages question. A good 
deal of anxiety has recently been felt on this matter, and it was 
feared that a rupture might take place, ending in a general strike. 
Under the agreement now concluded it is hoped that employers 
and workmen will be able to work amicably for a long time to 
come, 





WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

ONE of the most important questions now before the Welsh coal 
trade is the appeal of coalowners to the men to concede a reduction 
of 5 per cent. in wages. Considering that the relief of about 6d. 
per ton would be of service to the majority of collieries, which do 
not, as a rule, share in the large contracts, the men are all advised 
to oppose it ; but judging from a colliers’ meeting held this week, 
where the idea was opposed, it will not be conceded unless the 
leaders of the men support it. The equitable ruling of the sliding 
scale is recalled in all these crucial times by old authorities, and 
the regret is often expressed that the old method, like the old rulers, 
is gone. At present colliers are more interested in labour candi- 
dates and parliamentary movements. Mr. Richards’ success in 
West Monmouthshire, in gaining the seat vacant by the death of 
Sir Vernon Harcourt, is certain to prompt others. 

Substantial coa! contracts are receiving attention, particularly 
in the Cardiff district. I note a few of the more prominent :—-The 
Italian Government for 23,000 tons steam; the Orient Pacific 
line, 60,000 to 80,000 tons, secured by Lewis, Merthyr, to be 
delivered during 1905; the Cunard line large orders not placed ; 
White Star line also in the market; and Admiralty supplemental 
orders are expected to total to a large amount. Mid-week it was 
stated on ’Change, Cardiff, that the Royal Mail Steam Packet 
Company had placed orders with local firms for 150,000 to 
200,000 tons. The firms stated to have secured orders are :— 
Albion; Lewis, Merthyr; and Powell, Duffryn. Prices believed to 
range between 12s, 6d. and 13s.—coal: best steam. Should these 
figures prove to be correct, they will still further confirm the 
opinion of authorities quoted last week, that the tendency of prices 
is downwards. The P. and O. is in the market for 20,000 to 
30,000 tons. 

The character of the Welsh coal trade may be briefly summed 
up: a good deal of congestion, due in a measure to storms delay- 
ing tonnage; lack of prompt business; spurt in Monmouthshire 
coals ; slackness in house coals ; which appear to be in the old 
groove often noticed at the time of the year before a start is made 
on the upward grade. 

Mid-week prices at Cardiff were as follows :—Best steam, 13s, 3d. 
to 13s. 9d.; best seconds, 12s, 6d. to 13s.; ordinary seconds, 11s, 6d, 
to 12s.; drys, 11s. 9d. to 12s. 6d.; best smalls, 7s, 3d. to 7s, 6d.; 
best ordinaries, 6s. 3d. to 6s, 6d.; seconds, 5s, 9d. to 6s.; some 
cheaper kinds at 5s, 6d. 

Monmouthshire semi-bituminous : Best, 11s. 9d ; best ordinaries, 
lls. 3d. to 11s. 6d.; seconds, 10s. 6d. to 10s. 9d. House coal: 
best, 16s. 9d. to 17s.; best ordinaries, 13s. 6d. to 14s. 6d.; seconds 
and other kinds, 10s, 6d. to 13s.; No. 3 Rhondda, 13s. to 13s. 6d.; 
brush, 12s. to 12s, 3d.; small, 9s. 6d. to 10s.; No 2 Rhondda, 
9s. 9d. to 10s.; through, 8s. 3d. to 8s. 6d.; small, 6s. 6d. to 6s, 9d. 
Patent fuel, 12s, 6d. to 13s, Pitwood strong, 18s. 3d. to 18s, 9d., 
advancing. Anthracite prices remain, but demand is improving ; 
malting selling at 20s. to 21s ; large, 10s. to 12s. 6d.; cobbles, 
17s 6d. to 18s ; nuts, 18s. 6d. to 19s.; peas, 11s. to 12s.; culm, 
5s. 3d_ to 5s. 6d.; duff, 4s, 

Swansea prices for steam are 12s, 6d. to 13s,, and for house coal, 
Rhondda, from 13s. 3d. 

The compilers of statistical returns are now preparing for the usual 
task of scheduling the business of the year in connection with our 
leading industries. Coal may be expected to figure well ; probably 
a record will be shown, as the war scare not only affected our 
Admiralty purchases, but led to large shipments on Japanese and 
Russian account, A first total from trustworthy sources already 
figures out the war shipments at 24 million tons. 

The coal hauliers are again becoming aggressive, and, at a large 
meeting in the Aberdare Valley this week, it was suggested by 
some of the more violent leaders to give notice on the Ist of 
January. This, fortunately for the peace of the district, was 
outvoted, and the more reasonable course was adopted of adjourn- 
ing and bringing the question in dispute before the Central 
Executive, to whom delegates had been sent. 

The Cawdor strike is ended after lasting eight weeks. 

At the Cwmbran foundry of Guest, Keen and Co., where a large 
number of men are employed chiefly on iron chairs for the Indian 
railways, there was an escape of gas from beneath the slag a few 
days ago, and only prompt action saved the men affected. Ina 
boiler case at Blaenavon two men were overpowered by the gas and 
succumbed, 

Steel cargoes from the States appear to have stopped, tem- 
porarily it is thought ; but several cargoes of steel sheet bars from 
Antwerp and Retterdam have come into Newport. Amongst the 
imports this week have been pig iron from Mostyn, North Wales, 
from Spain, Millom, Middlesbrough, and Whitehaven, and large 
quantities cf scrap iron and scrap steel from London, 

Iron ore from Passages and Bilbao for Ebbw Vale, and from 
Bilbao and Santander for Guest, Keen and Co., have been in 
evidence. 

Guest, Keen and Co. continue their large make of steel rails, 
An important order, I hear, is in hand for Buenos Ayres. This is 
one of the heaviest sections—100 lb. to the yard. Fish-plates and 
billets were also worked off last week. In tin bar there is still 
scope for great improvement. Some of the tin-plate mills in the 
Swansea district are now using exclusively German steel. The 
steel works generally in the valley are only moderately employed, 
affording marked contrast to the tin-plate works, where the fullest 
activity has been shown. Last week over 70,000 boxes were 
brought from works. Shipments exceeded 66,000 boxes, leaving 
stocks at about 159,000 boxes. 

I note amongst the customers for tin-plate, and general :—Far 
Eastern ports, 1500 tons; River Plate, 1200 tons; New York, 
800 tons; Danubian ports, 800 tons. France, Germany, Italy, 
and Holland also figured for big totals. 

On ’Change, Swansea, mid-week, it was reported that pig iron 
was showing an upward tendency, and an advance in warrants 
taking place all round :—Scotch, 3d. per ton; Middlesbrough, 1s.; 
and hematite, 6d. Steel—wrought, cast, and scrap—commands 
higher values, 

In finished iron and steel a better tone prevails in tin bars, and 
makers are quoting higher, but buyers object. Tin-plate trade is 
well placed, and forward bookings of importance are under con- 
sideration and discussion. All works busy, Latest prices :—Pig 
iron: Glasgow warrants, 51s. ; Middlesbrough No. 3, 45s. 64d. ; 
hematite, 53s. 3d., mixed numbers, Cumberland. Sheet iron, 
£7 175. 6d. to £8 ; steel sheets, £7 15s, to £7 17s. 6d. ; steel rails, 
heavy, £4 5s. to £4 10s.; light, £5 Ss, to £5105. Bessemer bars. 
£4 2s, 6d.; Siemens, £4 Ss. : 

Tin-plates : Bessemer steel coke, 12s. 14d.; Siemens coke finish, 
12s, 3d, to 12s, 6d.; ternes, per double box, 28 x 20c., 21s. 6d., 
22s. 6d. to 25s. Big sheets for galvanising, 6ft. x 3ft. x 30g. 
per ton f.o.t., £8 12s. 6d. to £8 15s , finished black plate, £8 12s. 6d. 
to £8 17s. 6d. ; block tin, £131 7s, 6d. ; lead, £13 2s. 6d. ; spelter, 
£23 17s. 6d. ; copper, £63 2s. 6d. Iron ore: Rubio, 13s, 6d.; coke, 
19s. to 21s. Patent fuel, 11s, 9d. to 13s, ; orders fair, tonnage scarce. 
Pitwood, 19s. 

Steel millmen and sheet millmen have withdrawn from Wages 
Dispute Board tin-plate trade. 

Amongst probable movements of note is the entry of the Barry 
Railway into the Sirhowy Valley. The presence of some of the 
directors there this week has given support to the probability, 
which would necessitate parliamentary sanction. 

Aberdare is the latest town to adopt the electric tramway move- 
ment. This and other local efforts will see a practical start neat 
session. 

Amongst the steamers despatched with coal on Saturday from 
Cardiff was the Clarissa Radcliff, one of the large fleet of Evan 
Thomas Radcliff and Co. She carries 7500 tons, on a shallow 
draught of 24ft.; built at Stockton by Sir N Ropner and Co,, and 
engined by Messrs, Blair, 





THE NEWPORT HARBOUR COMMISSIONERS: 
WEEKLY TRADE REPORT, 


STEAM coal market, owing to rough weather, is rather quiet ; 
prices unchanged. House coal is in fair request. The , : 
of coal shipped for the week ending November 5th was 71,815 tong 
—foreign, 61,428 tons ; coastwise, 17,387 tons. Imports for th 
week ending November 8th :—Iron ore, 7350 tons ; bars, &c, 2966 
tons ; pig iron, 950 tons ; scrap, 295 tons ; cement, 135 tons : deals 
&c., 1283 loads ; pitwood, 2548 loads. : 4 

Coal—Best steam, lls. 6d. to Ils. 9d.; seconds, 10s. 6d, to 
10s. 9d.; house coal, best, 15s.; dock screenings, 6s, ; colliery emall 
5s, 3d. to 5s. 6d.; smiths’ coal, 9s. | iron—Scotch warrants. 
50s. 9d.; Middlesbrough, No, 3, 45s. 10d.; Middlesbrough heyaa’ 
tite, 54s. f.o.b. Cumberland prompt. Iron ore—Rubio, 13s, éq.. 
Tafna, 14s, 6d. Steel—Rails, heavy sections, £4 5s, to £4 105° 
light ditto, £5 5s. to £5 10s. f.o.b.; semer steel tin-plate bars. 
£4 2s, 6d.; Siemens steel tin-plate bars, £4 5s., all delivered in the 
district, cash, Tin-plates—Bessemer steel, coke, 12s. 14d, to 
12s. 3d.; Siemens, coke finish, 12s, 3d. to 12s. 6d. Pitwood— 
18s, to 18s. 3d., ex ship. London Exchange telegrams—Copper 
£63 2s. 6d. to £63 5s.; Straits tin, £131 10s. to £131 12s, 6q’ 
Freights—Active, and slightly firmer. r 








TRADE AND BUSINESS ANNOUNCEMENTS, 


Messrs. BarRY, HEAD AND Co., of 26, Lombard-street, E ¢, 
inform us that they have been appointed sole London agents tothe 
Denby Iron and Coal Company, Limited. 


Tue North British Station Hotel, Glasgow, is to be ventilated 
with electric fans, which are being supplied by Messrs. Matthews 
and Yates, of Cyclone Works, Swinton, Manchester, who have also 
supplied the fans for the company’s hotel at Edinburgh. 








Contracts.—Alley and McLellan, Limited, have received an 
order to supply two of their ‘‘Sentinel” patent compound water 
cooling air compressors for Wm, Beardmore and Co.'s, Limited, 
new shipyard at Dalmuir. These machines will have ; 
capacity of 5500 cubic feet per minute at standard speed. They 
will be coupled direct each to a 400 brake horse-power Ochelhauser 
a engine, supplied by D. Stewart and Co. (1962), Limited, who 

old the whole contract for these plants.—Messrs. (. A. Musker, 
Limited, of Liverpool, have received an order from the London 
County Council for three electric car traversers for the tramway 
generating station at Greenwich.—We are informed that Raworth 
Traction Patents have received instructions to equip forty new cars 
for the Birmingham and Midland tramways, with regenerative 
control.—Messrs, Bruce Peebles and Co., Limited, have secured the 
contract for 8} miles of permanent way, complete electrical equip. 
ment on the overhead system, rolling stock car shed, &c., for the 
Falkirk and District Tramways Company.—The Holwell Iron 
Company, Limited, Asfordby, Melton Mowbray, has received the 
order for the cast iron pipes required for the Sutton District Water 
Company, Surrey.—The Hart Accumulator Company informs us 
that it has secured the contract for the supply of a storage battery, 
consisting of 278 of its standard central station type cells, required 
for the electric lighting of Northwood, Uxbridge. 


TIMBER SLEEPER PRESERVING IN AMERICA.—The rapid destrue- 
tion of the great forests of the United States of America has forced 
upon the railroads a very serious problem in connection with the 
supply and preservation of timber and outdoor construction work, 
especially of sleepers. Since the supply of timber for this purpose 
will probably decrease as time goes on, many efforts have been 
made in the direction of perfecting processes to preserve the 
sleepers from insects and decay. The Ayer and Lord Tie Company, 
Chicago, has erected a number of large plants for this purpose in 
different parts of the country. The timber to be treated is placed 
in air-tight cylinders, where it is first subjected to steam under 
pressure, to remove all air from the pores of the wood, after which 
the air and steam are exhausted. For producing a vacuum, a single- 
cylinder horizontal direct-acting wet vacuum pump is generally 
used, in which the piston-rod stuffing-box and the piston are sub- 
merged. After all vapour and gases are removed, creosote is 
pumped into the tank, and forced into the wood Ly pressure. The 
pressure pump is designed, as a rule, to work against 300 lb. pres- 
sure per square inch. A single-cylinder tly-wheel air compressor, 
having a 6in. steam cylinder, a 6in. air cylinder, and a 6in. stroke, 
is next used to force air into the tank, displacing the crovsote and 
returning it to an elevated sturage reservoir, 


GLascow UNIVERSITY ENGINEERING SocieTy.—The first meet- 
ing of the fourteenth session of the Glasgow University Engineer- 
ing Society was held on the evening of Thursday, the 3rd 
November, in the lecture-room of the engineering department. 
Professor Barr, who presided, introduced the honorary president, 
Mr. W. A. Chamen, M.I.E.E., chief engineer of the Glasgow 
Corporation. After tharking the Society for having done him the 
honour to elect him honorary president, Mr. Chamen went on to 
deliver an address, in which he referred to the possible and pro- 
bable developments of electricity supply by its beeoming the very 
foundation of many industries in a way not at present realised. 
The electric power supply companies, of which several have now 
been formed in various parts of the country, though not many 
have as yet commenced to supply, had before them the prospect 
of being able to provide power to existing factories dotted about 
the country, and even to coal pits for driving the winding 
machinery which brings the coal to the surface, and the other 
machinery both above and below ground, at a cost below that at 
which the various separate industries can generate it themselves. 
The South Wales Electric Power Company was already making 
satisfactory progress in this way, and there was no reason why the 
others, such as the Clyde Valley Company, may not in time be 
eyually successful, These companies also rendered the runnin; 
of tramways and light railways in country districts an easier and 
more economical matter, while it would also become practivable to 
run electric accumulator motor cars in which the accumulator 
could be made comparatively small and easily removable for 
charging after quite short runs and be replaced by other sets 
ready charged. The possibility of applying electricity to agri- 
cultural purposes was — he said, worthy of consideration. The 
reduction of the smoke nuisance in cities was, moreover, to be 
looked for by the abolition of the ordinary domestic coal-burning 
grate. Electricity and gas between them could bring about the 
abolition of domestic smoke. At the close of the lecture Mr. J. (. 
Joknstone, the president, proposed that the name of Geheimrat 
Karl Busley, of Berlin, be added to the list of honorary members 
of the Society. Geheimrat Busley, he said, had many claims to 
this honour. He was president of the Schiffbau Technische 
Gesellschaft, an author of distinction, and an eminent authority 
on marine engineering. ‘I'he Society were especially indebted to 
him for the valuable assistance he had given in arranging an\ 
carrying through the programme of the joint tour which the 
Glasgow Society, with the members of the University College 
London Engineering Society, made in Germany in July. The 
election was unanimously agreed to. A vote of thanks was 
thereafter proposed, and heartily accorded to Mr. Chamen for 
his interesting and suggestive address, and the proceedings 
terminated, 
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NOTES FROM GERMANY. 
(From our own Correspondent.) 


Tue accounts received of the business in iron 
and steel over there are still disappointing. Now 
and then the report of a slight improvement is 
given, which might lead one to expect that the 
worst had been experienced; but then, again, 
very depressing accounts come in of the want of 
confidence, and an unwillingness of consumers to 

lace any but the most urgent contracts. In 
short, the position all round must be considered 
unsatisfactory, and prospects continue clouded. 

The iron market in Silesia remains in a languid 
state generally, although some branches appear 
in better occupation than last month. Buyers 
stil] hold off, and the orders placed upon the 
week have all been small, and employment, 
therefore, shows an abatement in a number of 
instances. Export in malleable iron has slightly 
increased, also at the tube mills a lively activity 
can be noticed ; but the plate and sheet trade is 
without animation. A further downward move- 
ment can also be stated in the scrap iron 
business. 

Ironmasters in Rheinland- Westphalia are doing 
less now than at this time last year. In pig iron 
demand and sale continue weak and irregular, as 
before, and a lifeless condition prevails in the 
semi-finished steel department. Scrap iron is 
very dull. In finished iron and steel buyers show 
an unusual amount of reserve now, and the busi- 
ness done upon the week was, therefore, of the 
most limited description. The plate trade shows 
very little life, and in wire only a moderate busi- 
ness is done. 

Quietness prevails on the Silesian coal market. 
Total deliveries in coal in Silesia during the first 
two weeks in October were on an average 5780 
wagons per day, which is 400 wagons less than in 
the same period last ag and 200 wagons less than 
in the last two weeks in September. The con- 
sumption in engine coal will probably rise in the 
present month, owing to an increasing demand 
from the sugar mills. A fair trade is done in 
coke. 
Business transactions on the Rhenish-West- 
phalian coal market show an improvement this 
week against last, export being stronger than 

formerly. On local account a moderate demand 
only comes in. From January to September of 
present year, output in pit coal was 88,910,291 t. 
in. Germany, against 86,062,746 t. in the 
same period the year before; production in 





brown coal was 34,938,033 t., against 32,776,523 t.; | , Glasgow. aioe 
in coke, 9,095,480 t. were produced, against | 2 ioe Seerekeas Baa Fastener, L. Forse, Yeovil, 


8,483,601 t.; 
against 7,570,127 t. 


and in briquettes, 8,311,871 t., 
Import in coal during the 


coal, 5,128,395 t., against 4,972,095 t.; in brown 
coal, 5,518,189 t., against 5,901,798 t.; in coke, 
381,919 t.; against 321,350 t.; in artificial coal, 
88,100 t., against 62,130 t.; and in peat, 7111 t., 
against 10,909 t. Export in pit coal was 
13,028,463 t., against 12,757,841 t.; brown coal, 
16,987 t., against 17,712 t.; coke, 2,021,000 t., 
against 1,880,351 t.; artificial coal,650,607 t., 
against 630,930 t.; and peat, 9595 t., against 
12,819 t. 

The tendency last week was firmer than pre- 
viously on the Austro-Hungarian pig iron market. 
In finished iron a moderate business ‘is done, 
plates especially are very languid. The rail works 
are likely to be in better employment soon, for 
the mills engaged in the production of rails 
have been requested recently to submit offers 
for the supply of rails for {the Austrian State 
Railways, The approximative demand of 
the State Railways would be for 1905 in rails, 
43,400 t.; fish-plates, 2200 t.; plates, 4300 t. 
When the orders have been placed, the de- 
liveries are to begin in December already. The 
average requirements of the local and small lines 
would be for 1905 10,000 t. rails, 500 t. fish-plates, 
and 587 t. plates, 

Owing to fairly large orders given out by the 
sugar mills, the tone of the Austro-Hungarian 
coal market has been a trifle more lively upon the 
week, The coke trade, too, is developing satis- 
factorily. 

Fair accounts are being received from the 
French iron industry. On the Paris market a 


brisk business is now being done, and this has 23,260. TeLescopic TaBLEs, R. Clayman, London. 
been favourable to the tone of the market in | 23,261. Fi.rers, J. Wilson, London. 

23,262. Latues, F. Trier, London. 

23,263. Curtine Stor, F. Trier, London. 

28,264. AMBULANCE Cart, J. R. Wood.—(J. C. Wood, 


general, Blast furnace No, 5 of the Longroy 
Ironworks, which was extinguished on the 5th of 
July of present year, has been continually in blow 
since January, 1884, producing 483,531 t. during | » 
its twenty years’ existence. 


A rise in demand, and a consequently improv- | 23,2:6. Rotter Bunps, H. A. Cummins, London. 


ing tone, is reported from the French coal market. | % 

The Belgian iron industry is likely to become | 2 
a little more animated now after the forming of 
the International Rail Convention. Rails are in | » 
very good call at present ; the same is reported | 9 
of girders, which have been in unusually fair 


demand recentl , and there will probably be a | 23,272. VaRIABLE-SPEED DRIVING Gear, E. Gessner, 


syndicate for this article soon, According to re- 


orts from Brussels the Belgian zine industry is 2 


tion, 
, Since the reduced September prices have come | 2 
into force firmness has been increasing on the 
Belgian coal market, and the present situation is 
rather a healthy one, although purchases in 


engine and house coal are still far from extensive. | 93 977. MareRtaL for PRoDUCING FERMENTED Liquors, 








ing of the members of the Royal Institution was 


held on the 7th instant, Sir James Crichton- | 28,281. Apparatus for CHECKING WORKMEN’s Timgs, L. 


Browne ‘treasurer and vice-president, in the chair. 
H.H. the Raj Rana Bhawani Singh Bahadur of 


Jhalawar, Mr. J. Jennens, and Mr, E. J. Preston | 93 


were elected members. It was announced that 
the Institution had received a uest of £100 
under the will of the late Miss Harriet Jane 
Moore, _ The special thanks of the members were 
returned to Dr. Ludwig Mond for his donation of 
£756 for the purpose of erecting a lift from the 
basement to the second floor of the Institution, 
and any surplus after the completion of the work 
to go to the Research Fund. During the ‘recess 
the entrances and exits of the lecture-room of 
the Royal Institution have been materially im- 
proved by the erection of two covered-in iron 


28,234. Sranp for Hotpinc Wrinaers, W. Martin, 


28,236. TuimBces, F. Griffith, Birmingham. 

. 28,237. PuLp-peaTiIne ENGINES, J. White, London. 
period from January to September was, in pit | 23,238. Carp for ADvERTISING Purposss, R. C. Brown, 
28,239. Travettine Hosts, P. V. Appleby and J. W. 


28,240. Bar Courtine Linx, 8. J. Britton, Grimsby. 
23,241. Nozze for Varyine the Dramerer of a STREAM 


28,242. Stonz Puoro Sertine, J. H. Cardin, Matlock 
28,243. RaILs for Mono Raitways, R. R. Thom, 
20.944. ‘Tatascores, J. Bonn and H. C. Fleming, 
28,245. Continvovus MANUFACTURE of CaRDBoARD, H. 
28,246. Seamuess Hostery, H. Hill, London. 


28,247. Supports for Boot-MAKING MacHINEs, J. Gould- 


28,248. DispLayina Goons, T. 
23.249. ADVERTISING Devices, G. H. Hickson, London. 
23,250, EDUCATIONAL 


28,251. Keers of Sattina Boats, W. Ullmer, London. 
23,252. Trousers Hancers, C. Weber and R. Oeder, 


23,253. Section InsuLaTorR for Etecrric TRoLiEry 


28,254. Trottey Heap for CoLtectinc ELxcTRIcITy 


28,255. Exrractine Coppgr from Orgs, 8. J. Lett and 
28,256. Vats for Extractinc Mgtats from Orgs, 8. J. 


28,257. 
23,258, SUPPLYING ANTIFOULING COMPOSITIONS to STEAM 


23,259. 


23,269. ManuracTuRE of BLasTinc CaRTR'Dogs, W. K. 


ikewise contemplating the forming of a conven- | 93.974. ExpLosion ENcINES, R. H. E. Philippart and 


ndon. 
28,276, E.ecrricaL Apparatus, The British Thomson- 


23,278. Liquor De.tivery Pumps, A. Radovanovic, 


- = 23,279, ELecrricaL Resistances, H. Aron, London, 
XoYAL InsTITUTION.—A general monthly meet- | 93/980, CarsurEeTTers for IN 


23,282. VENTILATING MaNHOLE Covers, F. G. S. Ham, 


23,284. WHEELS for VenicuEs, D. Firth, London. 
23,285, InpicaTING the PosiTION of SUNKEN VESSELS, 


23,286. APPARATUS for CoMPRESSING AIR, A. Clama, 
ndon. 

23,287. Formine Rarts from Loas of Woop, H. Buten- 

23,288. Traintnc Youna TREES, J. A. J. Chaligné- 


assard 
23,289. Frame for Carriacss, L. Lazerges, London. 
23,290. Moutps for Castine Metats, N. Mennickheim, 


23,291. RENDERING OxJEcTS INSUSCEPTIBLE to PHoTo- 
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oa-Thames. 


R. Dawe, Grandiffaith, Monmouth. 


ton-on-Thames. 
A. Bowens, and W. H. Broadfoot, Birmingham. 


and J. H. Kay, Manchester. 
23,213. Looms for Weavino, P. Oakes, Burnley, Lancs. 
28,214. Banp Saw SHARPENING Macuiwes, CU. Walsh, 
Preston. 
28,215. MovaBLe LetrerR Suow Carp, G. Robinson, 
Ipswich. 
23 216. Paraciet Bencu Vick, 8. R. Fish, Kettering, 
Northamptonshire. 
23,217. ImproveD ACETYLENE Lamp, 8, White, Stockton- 
on-Tees. 
28,218. OnnamMENtS for Bepstgaps, C. E. Parr, Bir- 
mingham. 
28,219. Cars for Erectric Lamps, H. Ashton, Man- 
chester. 
28,220. Supports for Laprks' Sxrrts, N. D. Taylor, 
Nottingham. 
28,221. Taumpoorapns, J. G. White, Romford, Essex. 
28,222. Stop Motions for Rovine Frames, W Muir, G. 
W. Somerville, and Howard and Bullough, Limited, 
Accrington. 
23,228. TreaTINo Sk tmMMINGs from TIN-PLATE MACHINES, 
8S. Daw, Llanelly, Carmarthenshire. 
£8,224 Cow. for Curmneys, T. H. Rushton and J. C. 
Store, Hull. 
23,225. Truss for Personat Wrark, J. J. Sherman, Bir- 
mingham. 
28,226. Deavent Exc iupers for Doors, H. Robinson, 
Manchester. 
28.227. Motor Ventcies, C. Y. Hopkins, London. 
28,228. PHoto-copyinc ApPaRATus, R. W. Cunliffe, 
Manchester. 
23,229. Construction of Rais for Taamways, W. 
Hart, Sheffield. 
28,230. Cops and Saucers, E. Broughton, Manchester. 
23,231, Cycte Speep Gar, James Cycle Company, 
Limited, and F. A. Kimberley, Birmingham. 
28,232. Moron Cars, Sir F. Ripley, Bart., and P. P. 
Craven, Hanley Castle, Worcestershire. 
28,238. Evastic Tires, H. Isherwood, Liverpool. 


Glasgow. 


Horner, Manchester. 


of Wartsr, A. Pordage. Edinburgh. 
Bath, Derbyshire. 


London. 

D. Loria, London. 

bourn, A. E. Jerram, and The British United Shoe 
Machinery Company, Limited, London. 

Baxter, London. 


APPLIANCES, Mason, 


London. 
Dresden A3, Germany. 
Wings, T. E. R. Phillips, London. 


from ELgorric TroLtitgy Wires, T. E. R. Phillips, 
London. 


Metalia, Limited, London. 


Lett and Metalia, Limited, London, 
Fo.p1ne Opgra Gtassgs, P. Echter, London. 


Generators, I. Smith, Nottingham. 


Rescuinc Persons FaLten through Ice, A. 
Piller, London. 


3,265. Live Axies and Waeerts for AvuToMOB!LE 
Venicugs, F. Pilain, London. 


3,247. Lock Fastenina, W. Jongebloed, London. 
3 268. Prgzumatic Hammers, J. W. Tierney, London, 


L. Dickson, London. 

3,270. WeicHiIne AppaRatvs, L. E. Cowey, London. 
3,271. MANUFACTURE of INSULATORS of GLass, La 
Société Berger, Lord ct Cie., London. 

London. 

3,278. MANUFACTURE of CARPETS, T. A. Gotobed, 
London. 

A. G. Jardot, London. 

3,275. MECHANICAL Prano Prayers, H. T. Logan, 
Houston Company, Limited.—(The General Electric 
Company, United States.) 

E. C. Schrottky, London. 

London. 


INTERNAL COMBUSTION 
inGINES, E. F. Bradley, London. 


W. Greaves, London, 
London. 


283. Protective Device for PNkUMATIC TIREs, G. 
Desclée, London. 


T. Yates, London. 
schin, London. 
London. 


London. 





staircases, and the widening of the doorways, and 
the ceiling has been considerably raised, 





28,292. Cotourine of Stone, H. H, Lake.~(Chemisch- 


GRapPnHy, J. Polak, London. 


447 When inventions have been “ communicated ” the 
name and address of the communicating party are 


23,207. Suavina Apparatus, W. R. Allen, Kingston- 
28,208. Topacco and Marca-pox, S. Kremer and M. 


28,209. BoTron-HOLE Scissors, R. Samuelson, Rugby. 
28,210. Bur_pinc Construction, J. W. Redfern, Kings- 


28,211. Baaxes for AuromoBILES, M. W. Dickins, W. 


28 212, Apparatus for LicuTinc Gas Burners, D. Hall 


Technische Fabrik. Dr, Alb. R. W. Brand and Co., 
G. m. b. H., Germany.) 

23,298. AuToMATIC Musica InstTRuMENTS, H. H. Lake. 
—(Sterling Company, United States ) 

23,234. Printinc Macuings, T. A. Middleton and C. 
E. Clift, London. 

28,295. Paper Fexpinc Apparatus for PRINTING 
Presses, J. W. Hoag, London. 

28,296. Grow1na Sezps, F. Peterseim, London. 

23,297. PREVENTING Sipe-stip, T. G. Allen, jun., 
London. 

28,208. DeracnssLte Rims for Rupeer Tyres, C. 
Schmidt, London. 

23,209. Reservoir Pannoitpers J. de Meza, London. 

23,800. Sur Squares, G. Anderton, London. 

23.801. Nart-maktno MAcuings, W. H. Dorman and A. 
P. Townsend, Birmingham. 
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23,802. Maonetic Mecuanisms, |.. H. Walter, London. 
23,308, AtTacHine Rinos to Curtains, W. J. Chesters 
and E. Gormly, Live: 1. 
23.804. ATTACHMENT for D&TACHABLE TIRE TREADS, 
E. Stachl, Bristol. 
23,305, WaTER-TUBE.StzaM Bor.ers, G. Sinclair and 
G. Sinclair, jun., Glasgow. 
23,806. CLEANING SILK, A, Mellor, Huddersfield. 
23,307. Curtain Rops, C. H. Collins, Birmingham. 
23,308. Semi-soLip Lusricants, E. Berry, Manchester. 
23,809. Coatinc Vessets from RatLway Wacons, J. 
Edge, Manchester. 
28,810. Hot-waTer BorLer for Gengratine Stream, J. 
Westwood, C. Barter, and T. Taylor, Birmingham. 
23,311. Steam Borers, R. L. Marriott, Southampton. 
23,312. Sprnpixs for Srrnnino, F. G. Goodbehere.—(H. 
Lawrence, United States.) 
23,313. Castors for Bepstgap3, T. and A. E. Bourne, 
Birmingham. 
ey MANHOLE CHANNELS for Seweracz, W. Brooke, 
Sheffield. 
23,815. Pickte Jak Frames, W. Beaumont and L. B. 
Dixon, Sheffield. 
23,316. Drivinc Rippies of Barn Fanners, J. Hanvey 
and J. Nesbitt, Glasgow. 
23,317. SrreeT Sweepsrs and Co.tiectors, J. Thomas, 
Birmingham. 
23,318. Enorngs for Motor Bicycies, G. Pilkington, 
Birmingham. 
23,819. Motor Bicycuzs, G. Pilkington, Birmingham 
23,320. Bopsins for Targap, H. R. Brunt and J. W. 
Swindells, Leek, Staffs. 
28,321. Draw Prpgs, F. E. Riddiford, Edington, near 
Birmingham. 
23,322. CottapsisLe Covers for Tramcars, H. J. 
Thomas, Plymou 
23 328. Device for DispLayine ArriciEs, A. Silver, 
Liverpool. 
283,3°4 Lockine Nots and Wasners, H. D. Woolley, 
Lendon. 
23,325. CompounpD Butrer Disu, 8, Rogers, London. 
28,326. ApsUSTABLE WATER-CLOSET Seat, E. Porter and 
C. Hamblin, Ipswich. 
23,327. MantLes for INCANDESCENT Gas Lamps, M. Kay, 


London. 
23.328. Strpinc Sopports for Oven Suetves, J. W. and 
E. J. Crossland, and J. C. Dodgson, Sheffield. 
28,329. CARBURETTING ALCOHOL, A. de Dion and G. 
Bouton, London. 
28,330. Crank Suarrs, A. de Dion and G. Bouton, 


on. 
28,331. CaSE-HARDENED ARTICLES, A. de Dion and G. 
Bouton, London. 
28,332. MecHanicaL Pvzz_t, J. H. BirchandJ.S. Foley, 
Birmingham. 
28,383. Gas Fir’ Sroves, Fletcher, Russell and Co., 
Limited, J. ani W. R. Neil, Manchester. 
28,334. SHarr GUARD ARRANGEMENT, J. 
Aberdeenshiie, N.B. 
28,335. Opgratinc Macuines, P. Wendelin, Charenton- 
Seine, France. 
28 336. ConpENsERS, H. E. Burgess, Leytonstone, 
Essex. 
23,337. Apparatus for REGULATING TEMPERATURE, R. 
H. Haylock, Liverpool. 
28,323. Boots, E. W. Sidwell, G 
23,339. Drivisc Gear of Moror 


Duthie, 


‘ow. 
IcycLes, H. King, 


Bournemouth. 

28,340. Uritisation of Exuaust Stream, E. J. Hess, 
London. 

28,341. CINEMATOGRAPH Fitm Cut-orr, J. J. Wood, 
Manchester. 


28,342. Castors, H. W. Cracknell, London. 
28,343. SHARPENING Razors, R. O. Griifeand 8. Willett, 


mn. 
£3,344. ReversipLk Freep Gavuces, T. Bakewell, 
London. 

28,345. BAKING- WARE, J. Herzenberg and L. Pink, 
rlin, Germany. 

23,346. BaKING-waRE, J, Herzenberg and L. Pink, 
Berlin, Germany. 

23,347. Music Stoots, C. H. Rawson and J. McKane, 


mdon. 
23,348. LicHTING and EXTINGUISHING Lamps, D. Greig, 
8 and J. Chandler, London. 

23,349. ADVERTISEMENT Sicns, H. H. Light, jun., 
London. 

28,350. Macuine for Fixinc Wrappers, J. A. Horne, 
London. 

23,351. Jorstixo Rupper Toses, The Anglian Motor 
Company, Limited, and J. B. Robinson, London. 
23,352. Carpons for E:ecrric Arc Lamps, O. Hellstern, 


London. 
28,353. Cicak Hotpgr, Balon, Limited, and S. Balon, 


ndon. 
23,354. Brovc.e Cranks and Pepats, H. Cholmondeley- 
Pennell, London. 

23,355. VenTiLaTiIon of BurLpinas, G. F. Taylor, 
London. 

28,356. Nari DistRIBUTING APPARATUS, J. Gouldbourn, 
and The British United Shoe Machinery Company, 
Limited, London. 

23,357. Typewriters, G. S. Taylor, London. 

23,358. ELAasTIC-FLUID TuRBINES, J. Gray.—(J. Stumpf, 
Germany.) 

28,359. Mongy Boxes, R. H. Bishop and W. Down, 
London. 

23 360. TurBINEs, B. H. Morgan, London. 

23.361. CovERING THREADS with GeLatinus, V. Renard, 
London. 

23,362. Tires for WHEELS, J. Cooper, London. 

23,368. CALCULATING Apparatus, O L. Peard, London. 
23,864. Manuracturg of ARTIFICIAL Stone, A. H., H., 
and G. van der Vijgh, London... 

23,365. SwiveL Row tock, C. Weber, London. 

23,366. MANUFACTURE of Percussion Caps, King’s Nor- 
ton Metal Company, Limited, T. A. Bayliss, H. W. 
Browndson, London. 

23,367. Mans for Hau.ine Cases, Lacy-Hulbert and 
Co., Limited, and N. Dickson, London. 

23,368. Orpnanceg, P. M. Justice.—(The Driggs-Seabury 
Ordnance Corporation, United States.) 

23,369. ORDNANCE, P. M. Justice.—(The Driggs-Seabury 
Ordnance Co poration, United States.) 

23,370. Turust Bearines, The Hoffmann Manufactur- 
ing Company, Limited, and W. B. Mair, L: ndon. 
23,871. StgamM GENERATORS, R. Goldschmidt, Liver- 


pool. 
23,372. INCANDESCENT Gas Lamps, T. Steinicke, Liver- 


pool. 
23,378. Pencits, A. Henniger, London. 
23,374. Botrtinc Macuines, H. C. Braun and H. E. 
Aspinall, London. 
23,375. Proputsion of Locomotives, G. 8. Granlund, 
Kingston-on-Thames. 
23,876. Heatine Fiat Irons, A. J. Boult.—(C. Couvrat, 


rance. 
23,377. Dynamos, I. Deutsch, London. 

28,378. Lock Nuts, C. E. Rancillaz, London. 

— SutpHatse of Ammonta SaturaTors, K. Zimpell, 
ndon. 

23,380. SMELTING NickEL Ores, La Société Electro- 
Métallurgique Francaise, London. 





23,38 eae Borris Stoppers, A. Weiseenthanner, 
London. 

23,883. Roap-cLEANING Apparatus, R. A. Corbet and 
H. M. Delacour, London. 

23,384. Lirrs, R. Waygoodand Co., Limited, and H.C. 
Walker, London. 

23,385. TRAVELLING Conveyors, I. Trolley, London. 

23,386. Coxinc Ovens, P. P. A. St A. F. de Lachomette, 
London. 

23,387. Automatic Frire-arm3, T. R. R. Ashton, 
Lon 


on, 
28,388. Pwrumatic Tire Covers, E. 8. Knight and 
H. O. Howorth, London. 
23,389. ReguLaTInec Motive Power, F. Bryan aad G. 8. 
Fearon, London. 
ee for Hanoinc Picturss, W. A. Stacey, 


mdon. 

23,391. Conveyors for Conveyine Coat, G. Lister, 
London. 

23,392. ALTERNATING CURRENT Morors, V. A. Fynn, 
Lon 


on. 

23 393. Hexrs for Boots and Ssozs, H. J. Medway, 
London. 
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23,394. Fiwisnine the Sores of Boors and SHoms, A. 
Keats, Stafford. 

23,395. PLawise Macuines, J, Miley and Craven Bros., 
Limited, Manchester. 

23,396. Cornice and CurrTaIn Rops, T. 8. Lucas, Bir- 
mingham. 

23,397. Sirencers for Expiosion Ewnotnes, A. E. 
Tucker, Birmingham, 

23,398. Firrinas for Ho_pine Display Rats, J. B, 
Bruce, Birmingham. 

23,399. Backx-acTion Switcu, E. and A. Ellor, Man- 
chester. 

23,400. Securinc BRAKE Wires to Cycies, A. Smith, 
Birmingham. 

23,401. Brake Firtinas for Cycuzs, C. T. B. Sangster, 
Birmingham. 

23,402. Macutng AtTracHmMeNnTs for Cycies, J. W. 
Hollyw. od and T. J. Biggs Frome, Somerset. 

23,403. Motor Venicizs, T, J. Biggs, Frome, Somerset, 

23.404. Jan for Storinc Orntment, A. E. Ferguson, 
Notting > 

23,405. Exureitinc Panoramas, G. Hill and A. M. 
Young, Manchester. 

28,496. ARTIFICIAL Limps, A. E. Field, London. 

23,407. Stayinc Merar Pvartss, J. M. McClellon, Bos- 
ton, Massachusetts, United States. 

23,408. Toy, J. Moore, Derby. 

23,409. Boots and SHozs, D. Tomkies, Nottingham. 

23,410. Tiz Fasteners, G. R. Lamont, Edinburgh. 

23 411. PxHorocrapHic Lens SHapgs, C. H. Fryer, 
London. 

23,412. Drarr Boarps for MILLING MacuHIngs, J, Bailey, 
Huddersfield. 

23,418. Eac-cup, W. Bunyar, Maidstone, Kent. 

23,414. TRasEcTOMETER. T. Scully, Waterford. 

23,415. SHutrie-Pses, T. and H. Slinger anc J. K, Red- 
man, Nelson, Lancs, 

23,416, Draiw Trap, G. Lewis and A, White, Chelms- 
ford, Essex. 

28,417. Earrincs for Unerencep Ears, P. Bergra, 
Sunderland, 

23,418. HousEHOLD UTENsiLs, 0. Barnewitz, Cologne, 
Germany. 

28,419. EquaLisinc Gear for CHAIN-DRIVING MECHAN- 
ism, R. Dempster and Sons, Limited, and H, J. Too- 
good, Halifax. 

28,420. CycLe Pomp Connection, R. A. Fletcher, 
Birmingham. 

= Sgatine for Vatves, R. D. Scott, Warminster, 

ilts. 


23,422. CycLe Braxgs, J. Taylor, London. 

23 423. SecunmNG CANDLES in Ho_pers, J. H. Woodward, 
Birmingham. 

23,424. Grinpstone Too.-REstTs, J. H. Hetherington, 

Liverpool. 

23,425. Evectric LIVE-RAIL Protections, J. Linkleter, 

Tynemouth. 

28,426. Retrinc Frax, J. Shearer and C. O’Brien, 

Dundee. 

23,427. Covuptixe Devices, A. Woollen, L. Daniels, and 

J. Fearn, Sheffield. 

23,428. Book Covers, J. Kinkead, J. Livingstone, and 

W. J. Cohoon, Ballymena, Ireland, 

23,429. Sprnninc Apparatus, G. O. Draper, Boston, 

Mass., United States. 

23,430. FIRE-EXTINGUISHING ApPpaRaTts, W. T. Ellison, 

Manchester. 

23,431. Packxine Fruit, J. J. Bisson, St. Sampsons, 

Channel Islands. 

28,432. TRANFERRING PHOTOGRAPHS on B Locks, E. 

Langheld, London. 

23,438. Raits for Tramways and Rar_ways, J. Hill, 

London. k 

23,484. APPARATUS for PLayinc Games, J. Moffat, 


mdon. 
23,485. SaniraRy Buckets, T. F. and J. H. Braime, 
Leed 


Ss. 

23,436. CONCENTRATION of Zinc from SULPHIDE OrEs, 
H. R. Angel, London. 
23,437. Encinge Packtxa, G. W. Beldam, Liverpool. 

Macyeto Ececrric Apparatus, H. C. L 
Holden, London. 
23,489. RIBBON - BOW 
London. 
23,440. Cuip’s Feet Rest for Cycims, G. H. Giles, 
London. 
23,441. Botters for WasHinc Purposss, J. L. and J. 
L. Brohst, London. “ 
23,442, FacititaTinc Conversation, 8. Oppenkeimer, 
London. 
23,443. Gate Hines, R. Temple, London. 
23,444. MakinG INCANDESCENT Gas MANTLEs, H. Hill, 
London. 
23,445. ComBINED Sixx, Tus, and Batu, J. Redfern, 


for the Harr, W. Norling, 


mdon. 
23,446. Draw Piats BakiNeG Ovens, F. H. van Houten, 


London. 

23,448. TREATING LixsEED Ort, The British Oil and 
Cake Mills, Limited, and J. W. Pearson, London. 
23,449. Propuction of Sratuary, C. Bauer.—(Mar- 
morin Grabsatein and Ornamenten Fabrik Act.-Ges., 
Switzerland.) 

23.450. NuMBER INDICATOR for Motor CrcuEs, A. Dun- 
hill, London. 

23,451. PropuciInG UNPOLISHED SURFACES on LEATHER, 
H. A. Nierhaus, Berlin, Germany. 

23,452. INSULATION Corts of ELECTRICAL APPARATUS, 
O. B. Moore, London. : 

23,458. KNIFE-POLISHING Macuing, F. Frieg, Berlin, 
Germany. 

23,454. FeEpING WooD-WORKING MAcuHINg, H. Walter, 
Berlin, Germany. 

23,455. Piant Vask, E. Pabst, Berlin, Germany. 
23,456. TRANSPORTING CaR for Fish RESERVOIRS, G, 
Reinhardt, Berlin, Germany. : 
23,457. Parcet Houpgr for Cyc.gs, F. Paschen, Berlin, 


rmany. 

23,458. SIGHTING TELEscopsrs, Fried. Krupp Act.-Ges , 
mdon. 

23,459. Fastenina Device for Harnxss, 8. Nandor, 
mdon. 

23,460. MANUFACTURE of UMBRELLAS, E. Howard, 

Southend-on-Sea. 


23,461. PorTABLE ExLecTric ALARM, R. F, Rowe and 
W. R. Bloye, Chelsea. 


28,462 Corrin Name Pxate, H. J. Etcheils, B. Wallis, 
and C. P. Lawson, London. ‘ 

28,463.. Distnractant Compounns, J. L. Hawliczek, 
tag : 

23,464. ONE-LEVER Locks, J. E. A. and H. A. Squire, 
Birmingham. 


23,4¢5. Makine Carponic Actp Gas, F. Hunter, Beal, 


Northumberland. 
28,466, INVERTED INCANDZSCENT Gas Lamps, A. Farkas, 


mdon. 
23,467. BuRGLAR-PROOF Strona Rooms, H, Turner 





23,381. Meta. Botrie Stoppers, A. L. Weissenthanner, 





London, 


ndon, 
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23,468. Pocker TyPEwRiTING Macuings, G. Kostin, 
London. 
23,469. Automatic Farp Reaviators, W. Baker, 
a. 
470. PappLE-wHgg1, G, A, Wiman and F. Schauman, 
ay ng 
23, < 1. arenes for Recorpinc Saugs, C, Alexander, 
ndon. 
23,472. Means for Propg.uine Suarps, D. de Vasdényey, 


London. 

23 rie agg of Decomposine Siticatses, W. T. Gibbs, 

mdon. 

23,474. Cammra, M. Pautard, London. 

28,475. Batt Bearinos, Deutsche Waffen-und Muni- 
tionsfabriken, London. 

23,476. SigHT-FEED LuBRICATORS, J. 

ndon. 

23,477. InvistBLE Lactne, A. R. Colton, London. 

23,478. CravaT Fastenine, 0. Imray.—(Schuster and 
Baer Akt.-Ges., Germany.) 

23,479. Draititrne Macuings, S., C., and A. Richards, 
Birmingham. 

23,480. Rorary Saarts, R., 

London. 

22,481. Corn-FREED AUTOMATIC MACHINES, A. Marsden, 
G. Stephenson, and the Theatre Sweetmeat Auto- 
matic Company, Limited, London. 

23,482, Bespine GLass, The Glas and Spiegel Manu- 
factur N. and V. Kinon, London. 

23,483. Brpgt Apparatus, A. J. Boult.—{F. 0. Nither, 
Germany.) 

23,484. Goops Sroracr Casrnets, N. Struck, London. 

23.485, MANoFacTURING Mosaic TILEs, L. Streuli, 
London. 

23,486. Prer Conngcrions, C. Morehead, London. 

28,487. Time-rnpicatine§ Device, C. F. Shackel, 
London. 

28,488. Apparatus for Sortine Nut Coat, W. Rath, 
London. 

23,489. Govgrninc the Spgep of Saarts, L. W. Sterne, 

ndon. 

23,490. PorTaBLe TaBLEs for Rartway Carriacgs, P. 
Storr, London. 

28,491. Apparatus for Loapinc Wacons, P. Storr, 
London. 

23,492. MANUFACTURE Of ARTIFICIAL Emery, A. Gacon, 
London. 

23,498. Macuine for WasHina Woot, W. McNaught, 
London. 

23,494. ManirotpiInc Mecuanism, H. J. Halle and 
Elliott-Fisher Company, London. 

23,495. ANTI-SLIPPING Davice for Trrts, R. H. Gayner, 
jun., Liverpool. 

23,496. ADVERTISING LanTERNs, F. Koenig, Liverpool. 

23,497. VENTILATING AppaRaTus, A. Hendel, London. 

23,498. MurrLers, W. = Wheatley.—{The Ford Motor 
Company; United 

23,499. CLosinc MeTaL ean, T. Smith, London. 

23, "500. JEWELLERY Satrinos, A. H. Leibius, London. 

23,501. Apparatus for TuRNING Leavgs of Music, J. 
W. Phillips, London. 

23,502. Tent Pecos, J. H. Newman, London. 

23,503. PaRcELLING Meta Puarss, Xc., N. 
London. 

23,504. Sewinc Macurngs, O. Robinson, London. 

7, Srrap Lock, H. Kitchin and A. Patten, 

ndon. 

23,506. Lockine the Doors of Rartway CaRRIAGEs, 

. E. Larking, London. 
23,507. Pygvumatic Tires, W. W. Baverstock and E. 
. Bennett, London. 

23,508, EXTRacTING Copper from its Orx, P. and A. 
Weiller, London. 

23,509. Cootmne Apparatus for Enorngs, G. F. Grotz, 
London. 

23,510. PrRopoRTIONAL Frepinc of SOLID ANTI-FOULING 
Acrnts for Stram Borters, L. Jacquin-Barbier, 
London. 

23,511. TypgwRittnc Macuines, R. W. James.—( The 
Union Typewriter Company, United States.) 

—, Lamps for Motors, G. E. and A. R. Cragg, 


N. Hochgesand, 


E., and A. Crowther, 


Parham, 


on. 

23,518. CarBpurETTERS, A. de Dion and G. Bouton, 
London. 

23,514. ExarBiTiInc ADVERTISEMENTS, D. L. Chalmers, 
Liverpool. 

23,515. Propuction of StaBLE Hypro-sutpuirss, J. Y. 
Johnson.—{The Badische Anilin and Soda Fabrik, 
Germany.) 

23,516. ADJUSTING VERNIER VENTOMETORS on RIFLES, 
G. B. H. Austin, Australia. 

23,517. ADJUSTING VERNIER VENTOMETORS on RIFLES, 

G. B. H. Austin, Australia. 
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28,! ve “nds nama Cameras, F, Pascal, Kingston- 
on- 
23,519. Currer-Bars for Mowinc Macuings, P. R. J. 
Willis.—(L. &. Rawlinson, United States.) 
23,520. Batt Coeck UNREFILLABLE Bortze, A. Branth, 
London. 
23,521. Two-NEEDLE Sewinc Macutngs, R. Haase, 
anchester. 
23,522. Fire-crates, W. B. Agnesse, Birmingham. 
28, 523. ANTi-vipeaTor for INCANDESCENT Burners, J. 
Wolfson, Birm: 
—_— — Macuings, 8. K. Houghton, 
23,525. ExecrricaL Raprators, H. J. Dowsing, 
London. 
23,526. IncanpEscent Gas MANTLE —— gages Ww. 
McCallum, Port Dundas, North G 
23, — Euxcrric CaBLE Conpuctors, W. E. Hitch, 
Xx TO! 
— for Locx-yurts, G. B. and G. B. Wood, 
eme! 
a Taawine of Frozen Mezat, T. H. Gittins, 


28, an . To ‘oy Pistois, 8S. Brogden and G. Cockshutt, 


23,531. MarrressEs for Brpstgaps, J. T. Petford, 
Manchester. r. 

23,532. APPARATUS “ Trine Picgons, J. E. and G. H. 
‘Abell, Manch 

23,533. Twine Heusen, H. an Huddersfield. 

23,534. CasH CuHEck TILLs, A. edhill, Halifax. 

23, . ie gem Spgep Gears for aon F. Waite, 

01 


B § 

23,536, IMPROVEMENT APPLICABLE to Motor Cars, 
R. F. Browne, Manchester. 

23, ge DispLayina Licence Carbs on VEHICLES, 

W. K. Kaye and H. Atkinson, Bradford. 

28,538, VENTILATING Hats, M. B. Meyer and C. Schaub, 
Manchester. 

28,539. Cramps for Water Pips, J. H. Dyer, Porth, 


Glam. 

23,540. Device for Sopportinc Curtains, A. W. K. 
Neilson, London. 

23,541. Maxine Uppers of Boots, F. G. Goodman, 
Northampton. 

= i IMPROVED CorsET Busks, 8. Simpson, Black- 

urn, 

23,543. 
Glasgow. 

23,544. DaTACHABLE Hincgs, R. C. Ross, Dundee. 

23, "545, APPARATUS for CLEANING Sunraces, J. E. L. 
Barnes. — (Marine Construction Company, United 
States. 

23,546. Socra, Games, R. J. Smith, Dublin, Ireland. 

23,547. CONSTRUCTION of FowL Hovsss, A. Clinch, Sit- 
tingbourne, Kent. 

23,548. Means for StroprERING Borrtizs, 
London. 

23,549. SrRANDED WiRE Brake Sarety, B. Kohn, 
London. 

23,550. Knire SHOULDER CLEANING Macuing, A. L. 
Johnson, London. 

23,551. CURTAIN Rops, J. T: Miller, Edinburgh. 

23, 552, og ee Gass Borries, A. Philippoteaux, 


eims, 
23,553. ‘Carns MANURE Receiver, W. A. Clarke, 


28,554, ‘Reawers, A. Chatwin and 8, Slater, London, 


Lancs. 
Cure for Frixe Documents, J. Graham, 


R. J. Lecomte, 





23,555. DovETAILING MACHINEs, ” B. Haigh and Co., 
Limited, and B. Shore, Londo 
23,556. APPLIANCES for T Sn Power, A. Hun- 
nable, Ilford, Essex. 
23,557. PREVENTION of SKIDDING in Veuicies, A, J. B. 
Légé, London. 
23,558. Canret Sweerers, P. Matter and B. F. Burk, 
London. 
23,559. Divereina Exxcrric Currents, E. Garsin.— 
. Bogni, Italy.) 
560. CoLLapsiIBLe Seats, H. P. Schreiber, London. 
23, 561. DisTRIRUTION of AIR in BOIL. pinas, E. L. Joseph, 


ndon. 

23,562. APPARATUS for Wasnine Casks, R. Dresser, 
London. 

23,563. _KNock-powN Sarprine Casgs, D. M. and R. W. 
Rundle, Missouri, United States. 

23,564. Hat Paps, J. 8. Weingott, London. 

23,565. Morors for WasHING MACHINES, G. E. 
London. 

23,566. Brake SHoss, W. Fairweather.—(The Aierican 
Brake Shoe and Foundry Company, United States ) 
23,567. Ececrric [INcANDESCENT Lamps, A. W. Hill and 

J. Harrington, London. 

23,568. PHonoGRaPH RgcoRD CLEANING Macuing, F. 
M. Dearing and F. Moore, London. 

23,569. MANUFACTURE of CONDENSATION Propucts from 
TANNINE-LIKE Supstances, Resdauch and A. Ves- 
winkel, Berlin, Germany. 

23,570. PortaaLe Fire Mounp forGratrs, E. J. Owen, 
London, 

23,571. AUTOMATIC 
Macuine, T. J. Hume, 
States. 

23,572. Rorary Enoregs, 8. J. Lawrence 
Wesley, London. 

23,573. Drivine Betts, L. Leloup, R. Obernesser, J. 
and V. Tenthorey, London. 

23,574. MassacgE and LusricatTina INsTRUMENT, W. L. 
B. Hinde, London. 

23,575. ComBinaTion Coat Box, HovsrMmarp’s Box and 
CrnpEr Sirter, R. F. Scotton, Portsmouth. 

23,576. ReSTORING INGREDIENTS to FLour, H. Roberts, 
London. 

23,577. SauTTLE Boxes for Rotary Box Looms, A. E., 
A., and G. Walker, London. 

23,578. Oporirgrous CompounDs, E. Knoevenagel, 
London. 

23,579. SELF-OPERATING SuGARS1IrreR and GRADUATOR, 
A. G. Fischer, London. 

23,580. Caarn Wrencues, C. L. Perry.—(J/. H. Williams 
and Co., United States.) 

28,581. WasHine Racks for PHotoGRaPaic Puatss, W. 

. Harrison, London. 

23,582. Knirg CLEANING Macuing, J. 8. Richardson, 
London. 

23,583. CanTERING and MgasuRInG INSTRUMENT, L. 
Eschenbrenner, London. 

28,584. Pomprnc Apparatus, A. G. 

London. 

23,585. DeTaCHABLE UMBRELLA HaNpDLgs, B. Roths- 
child, London. 

23,586. PROPELLING PLovaus, W. Reynolds, London. 

23,587. MANUFACTORE of Cement, I. C. Johason, jun., 
London. 

23,588. Music Portro.io, J. Norwood, London. 

23,589. Power Brakks, L. Pfingst, London. 

23,590. Power Brakgs, L. Pfingst, London. 

28,591. EMBROIDERING MacuHings, A. Laubscher, 
London. 

23,592. WasHING Macuings, F. Shippobottom, London. 

23, — LocatTinc Poncturgs in PNEumatic TrrEs, R. 

. Tyler, London. 

23, 34. Boor Warmer, T. M. Cannon, Londor 

23, 595. GavuGEep Brickwork, W. H: urdie or G. King, 
London 

28,596. 


Averill, 


LAUNDRY-M4RKING 
United 


and H, 


TYPE-SETTING 
Kansas City, Mo., 


Waterhouse, 


Daposrriss Grounp Cray, E. Dickinson, 


m 
23, — Paocess of PREPARING Beer Wort, L. Riibsam, 
ndaon. 
23,598. Wrencuegs, R. G. Fling, London. 
28,599. Looms, J. Guntz and A. Striidel, London. 
23,600. Furnaces, J. M. Petavy, London, 
93, yer aoe for Hanpiinc Coat, W. R. Smith, 


23,602. FREE WaEEL Huss for Motor Cycuias, G. L. C. 
Rivierre, London. 

23,603. OpricaL ApPLIANcgEs, E. Barnes, Loudon. 

23,604. Evectric INCANDESCENT Lamps, E. Riethof and 
A. Basch, London. 

23,605. MaNuFacturE of Guass VessEzs," P. T. Sievert, 
London. 

28,606. Heap Coverinos, W. Buckler, London. 

.o Tea Cops and Saucers, E. H. Winchcombe, 

mdon. 

23,608. Drz Press Printinc Macurys, T. R. G, Parker, 
London. 

23,609. Water Meters, J. Y. Johnson.—(IF. 
United States.) 

23,610. ArmosPHERIC Gas Burners, E. Wood, London. 

23,611. Formixe Screw Sroppsgrs for Borris, R. 
Spinks, London. 

22,612. Dynamo Biacras0 Macuings, R. M. Newbold, 
London. 

23,613. REFRIGERATING Apparatus, Société Anonyme 
Westinghouse and M. Leblanc. London. 

23,614. Apparatus for Sirrinc Cuarr,S. B. Bamford, 
London. 

23,615. Button FasTeninos, A. Bryan, London. 

23,616. PRESERVING ANIMAL Foop Sunstances, L. 
Fulda, London. 

—.. Automatic CicaRETre Box, F. B. Goodyear, 


Ferris, 


mdon. 
23,618. DispLayINe Picture Carps, T. R. Lawrence, 


on. 
23,619. TREATING CornEous Supstances, L. E. Nottelle 
L. A. Leroux, London. 
23,620 CoIN-oPERATED VenpING Macnine, L. B. Hor- 
rocks, London. 

23,621. Hook ATracument for Betts, 8. Stadler and 
a Kdlblinger, London. 

23,622. GaLvanic Batrerigs, P. Méllman, Liverpool. 

28,028. Devicrs for Covertne Jars, E. Eaton, Liver- 

23°624. WATER-HEATING Apparatus, H. Schaffstidt, 
Liverpool. 

— SELF-OPENING UMBRELLAS, A. Seligstein, Liver- 


pool. 
23,626. Marker for PLayinc Carp Games, F. Ceccarini, 
ndon. 

23.627. Heets for Footwear, M. E., G. P. E. A., M. 
E., and E. M. Rénard, London. 

23,628. Wests, J. Butrulle and P. 
London. 

23,629. StrRinceD Musica InstRuMENTS, O. Malms, 
London. 

23,630. Lack Fastentne for Boots, F. Briiuninger, 


Macquelier, 


mdon. 
23,631. Biotrers, H, Krandt, Hamburg, Germany. 
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23,632. Motor Cycizs, R. White, jun., London, 

23,633. Iron Sares, A. Webley, Birmingham. 

23,684. DravcHT Exciuper, J. Inw and J. Corry, 
radford. 
23,635. AGEING YARN, J. H. Walker.—(P. Kestner, 

France.) 

28,636. Apparatus for CLEANING the Cakps of Carp 
* Rotiers in Corron Mitts, J. H. Walker.—(P. Kestner, 
France.) 

23,687. Skat Framtinos of Cycies, J. B. Brooks and J. 
Holt, Birmingham. 

23,638. JoingRY Toot, 8. M. Rawland, Liverpool. 

23,639. Vent Pgos, A. Vickery, Birmingham. 

23, 640. SewaGcE y cong ae F. M. and H. Spence and 
P. Spence and Sons, Limited, Manchester. 

23,641. TREATMENT of Certain Waste Waters, F. M. 
and H. Spence and P. Spence and Sons, Limited, 
Manchester. 

23,642. Stamp Lirrers, D. Smith, Wolverhampton. 

23 "643. Hanp ks for Tootn BrusHEs, E. E. Crankshaw, 
Liverpool. 





23,644. Macuings for STRETCHING LEATHER, W. F’, Finch, 
Liverpool. 

23 645. Srgam CookinG Appliance, W. McCaig, Paisley, 
Scotland. 

23,646. Lock1xa and Untockina Doors, C. Rohert- 
shaw, Halifax. 

23,647. BLeacnine Corron, T. Graham, jun., and F, 
Cope, Balifax. 

23,648. Trovcus for KNEADING, A, 
chester. 

23,649. Sewine Macuings, G. Glaister, Manchester. 

23,650. Non-sLippInc Cover for Tires, J. W. Gordon, 
Glasgow. 

23,651. YARN-SPRAYING APPARATUS, G. and A. Wray, 
Keighley, Yorks. 

23, per Non-couuapstnte Tire Dav tok, J. Stubbs and 

A. Shann, Sheffield. 

23 653, VEHICLE-DRIVING MECHANIE mM, A. Dougill and 
pe fangye, Bradford. 

23,654. WIND - RECORDING C. Dalfs, 
Bournemouth. 

23,055. SuppoRTING GLASS ADVERTISEMESTS in TRAM- 
car Winpows, Griffiths and Millington, Limited, and 
R. T. Simeock, Birmingham. 

23,6: Apparatus for Tastina Eaas, Rt. E. Oddy, 

Leeds. 

23,657. Tvpg-PRINTING Frames, Schofield and Sims, 
Limited, and C. B. Camburn, Leeds. 

23,658. Toastina Rack, J. T. Walke r, London, 

28,659. Steam-DRIVEN AIR Poses, W. Weir, London, 

23,660, Looms, A. W. Anderson and W. Forster, 
Dundee. 

23,661. Dynamo ELEcraic 
Liv erpool, 

23,662. Tramway Destination INprcoaTtor, A. G, Wild, 
Sheffield. 

23,663. Furnaces for Me.tina Srert, N. K. Peace, 
Sheffield. 

23,664, RAIN-INTERCEPTING 
D. France, Manchester. 

23,665. Steerine Vessecs, H. H. MacTaggurt and R. 
G. Scott, Glasgow. 

28,666, Motor Vsuic Les, G. D. Wallis, Nottingham. 

23, 667. Suurries for Looms, T. C. Keay, Glasgow. 

68. TaREaD Gurpes, J. Burtinshaw, Manchester. 

93, 669. ADJUSTABLE Bgep CraDLEs, F. Round, Birkdale, 
near Southport. 

23,670. AsHpan, F. 8S. Holton, London. 

23,671. Facras, T. F. Davies and A. E. and C. F. 

orris, London. 

28,672. Lirg-savinc Apparatus for Tramcars, P. R. 
8. Willis.—(K. Mooring, United States.) 

23,673. StLeNcers for INTYRNAL COMBUSTION ENGINES, 

. Lee and A. Preen, Coventry. 

23,674. Ho_pING INVOICES, A. M. Lipman, Dover. 

23,675. MerHop of TREATING DISTILLATION Gasgs, H. 
Blau, London. 

23,676. *Compinep Comps and Harr Paps, J. H. B. 
Dawson, London. 

28,677. SELF-ADJUSTING MoToR TREMBLER, E. Aron.— 


(B. Langumicer, France.) 
Theis anit J. D. Castellani, 


28,678. Boor Frames, M. 
London. 

23,679. Composition for Huts of Sapa, F. E. Dunnett, 
London. 

23,680. TreaTING Tar OiLs, Rud Riitgers Chemische 
Fabrik fiir Teerprodukte, ‘London. 

23,681. Srockinc Hoiper, H. Frank and M. Herz, 
London, 

23,682. Cotiars, B. J. B. Mills.—(?. Francoia, France.) 

23,683. Lamps for INVERTED INCANDESCENT MANTLEs, 
E. J. Shaw, London. 

23,684. Novetty in Posters, J. Walker, Croydon, 
Surr 

23,685. gq eS 
London. 

23,686. AceTyLeNE Lamps and Burners, L. 
London. 

23,687. Portaste Szarcn Lamps, L. Kamm, London. 

23,688. CarnBuRETTERS, V. M. Crawford, London, 

23,689, INTERNAL CompusTIoN Enarnes, V. M. Crawford, 
London. 

23,690. VARIABLE Spgep Gears, V. M, 
London. 

23,691. STEERING Gear for Motor Cars, V. M. Crawford, 


R. Blakeway, Man- 


INSTRUMENT, 


Macurnery, 8. T. Webster, 


Devices for UMBRELLAS, 


Proygsctinc Lamps, L, Kamm, 


Kamin, 


Crawford, 


mdon, 
23,692. Huss for Motor Venicies, V. M, Crawford, 


ondon. 
23,693. aioe for Gas Enoings, V. M. Crawford, 
pat 


23, pene —— for Moror Vruicues, V. M. Crawford, 


on. 

23, 6, Wire Har Framus, W. M. Jameson, Boston, 
United States. 

23,696. ELecrric SupMARINE Cabzes, J, A... Dearlove, 

London. 

23,697. Tires Clifford, 
ndon. 

23,698. Rotary Enotnes, J. Hartig, London, 

23,699. Umprevias, A. A. Revel, London. 

23,700. Beans and CiutcH Mecuanism, C, A. Arbey, 


for Motor Veunicigs, I. 


on 
" —— CoNvVERTIBLE Cuarrs, E. Vaughan, 

Birmingham. 

23,702. Pweumatic Trres for Moron Venicies, E. C. 

F. Otto, London. 

23,703. Hxgxs of Boots, A. Norreys, London, 

23,704. Castor for Caairs, 8. Lee, London. 

23,705. Low-PRESSURE STEAM HEATING APPARATUS, F. 
Kaeferle, London. 

23,706. Propg.iine Surps, J. C. Kunst, London. 

23,707. TRAVELLING RaILRoaD Crane, H. Zutt, 
London. 

23,708. New Fasric, J. Elster, London. 

23,709. Pwgumatic Tires, W. Marshal and W. (ates, 
London, 

23,710. Protectors for Ririxs, C. Heseltine, London. 

23,711. UnpercarMEnT, B. Kempner, London. 

23,712, VARIABLE SpeeD Gearine, 8. Knight, London. 

23,713 Dissotvinac Goup, A. Dupré.—{F If. Dupré, 
Germany.) 

23,714. Locomotives, C. W. Paget, London. 

23,715. AuToMATIC STEAM GENERATORS, H. Tallgren, 
Liverpool. 

23,716. PREVENTING SPARKING of COMMOTATORS, 
Allgemeine Elektricitits-Gessellschaft, London. 

23,717. Piates and Disnes, W. Mountford and W. 
Machin, London. 

23,718, AgRaTING Liquips, W. Hucks and W. Hucks, 
jun., London. 

23,719. Rorary Morors, F. A. Jones, London. 

23,720. Erection of Concrete WaALLs, A. J. Boult,— 
(J. 8. Metcalf Company, United States.) 

23,721. Rotary Motors, J. H. Barker, London. 

23,722. Casgs for MenTHoL, V. Pappenheim, London. 

23,723. NON-REFILLABLE Botties, E. G. A. Bertin, 
London. 

28,724. RatLway SIGNALLING, G. M. 

ondon. 

23,725. Fegp-wATER CLEANERS, A. Musnicki, London. 

23,726. Rugostats, C. Wirt, London. 

23,727. TRANSFORMING O1Ls into Soap, M. Kuess, 


Schreiber, 


on. 

23,728. EnveLopkE Maxine Macuines, H. W. Birdsall, 
London, 

23,729. ConDENSATION Propvcts, H. Ltittke, P. Arndt, 
and E. Liwengard, London. 

23,730. MACHINES for CoaTING Puiatss, F, J. Taylor, 
London. 


8rd November, 1904. 


23,781. FiasH Lamp, M. Diessner, Glasgow. 

23,732. Sprinas, A. Reid, Lordon. 

23,733. ‘‘ E.ectoris,” P. Mackenzie, Edinburgh. 

23,734. Water CANDLES, H. Betche, Manchester. 

23, $e * sigan aaa bbennaes A.T. and H. Elswor th, 

£3,736. "Venrs0a1 Srzam Generators, R. L. Marriott, 
Southampton. 

a a Fur. Compustion, J. L. Fawcett and W. Fargus, 

ull 

23,73. Warts for VentciEs, T. D. Stagg, Hull. 

93, 739. SELF-CLOSING VALYES or Taps, W. E. Wheat, 
Nottingham, 





23,740. Brususs, A. and J. P. Macdonald, Birmingham, 

23,741. PAINTERS’ BURNING-OFF ‘ToRcuEs, A. HB. Alle); 
Birmingham, s s 

23,74 Akino Lacs, T. I. and T. 8. Birkin ; 
‘Anderson, Nottingham. im and T. 

28,743, UMBRELLA Sranp, F. Hardwick, Derby. 

23,744. Wararn Matrress or Cusuion, J. 
London, 

23,745. CaLENpDARS, ©. N. Bell, Liverpool, 

2840. THRESHING MACHINES, 8. Sutton, 

23,747. TREATING Srwaae, J. Bolton and M. W. Mji|x 
Manchester. 

23,748. Recorpinc SpeEp INpIcaTors, H, Brooker, 
Waltham Cross, 

aces Boots, SuHoxs, and Suppers, J. E. Audsloy 

23, 750" a Motion, J, 
Pluzanski, London, 

23,751. Borris, J. Dumbelton and G, B, Smith, Bi 
mingham, 

23,752. Caarn Hotprast, W. Henderson and [.. H. 
Burton, Stockton-on-Tees, 

23.753. PAsskNOER TRANSFaR TRAMWAY Tickets, J 
Jack, Edinburgh. : 

23,754. Lopricatina Press, P. A. Hoppe and H. 
Egpe rs, Hamburg, Germany. 


Sossick 
: 


Stoke-on. 


Wojciechowski and , 








SELECTED AMERICAN PATENTS. 
From the United States Patent-office Oficial Qazeti 


769,589. 
ENGIngs, /). 
May 14th, 1904. 

Clain —In an internal-combustion engine the cor. 
bination with the cylinder and means for supp yi ng 

a combustible mixture thereto, of means for supply ing 


Gas OR OTHER INTERNAL - 


COMBUSTION 
Chirk, Ewhurst, 7 


Lugland.—t 


i 


excreeererees 


steam under pressure to said cylinder duiing the 

compression stroke of the piston, substantially as 

described. 

769,603. Manvuracrure or [Ron on Srexc Wine, F, 
Forsberg, Sandviken, Sucden,—Filed March 25th, 
1903 


Clain,—The herein-described improvement in the 
art of forming wire from a rod of iron cr steel, which 


} 769,603] 


consists in first heating said rod, and then, while it is 
hot, subjecting it to alternate rolling and roll-drawing 
overations simultaneously applied at different parts 
of the rod. 
769, 7m Iocomotive Borer, J. 
Y.—Filed March 4th, 1904. 
Cain. —The combination with a locomotive boiler 
and its smoke-box, of a stack extending into the 
smoke-box, an exhaust nozzle connected with th 


~ 


Mukr, Dunkirk, 





lower end of the stack and forming therewith a con- 

tinuous laterally closed passage, and a conduit leading 

directly from the flue sheet of the boiler into the side 
of the stack above the exhaust nozzle, 

769,636. CarriacE ror DIsAPPEARING Guns, F. Raw- 
senbesger, Essen-on-the-Ruhr, Germany. — Filed 
May 4th, 1901. 

Claim.—(1) A disappearing gun mount comprising a 
barrel carrier and a counterbalance weight controlling 
the barrel carrier through a toggle- A ve ; the weight 
being directed in a vertical straight guide and the 
fixed pivot of the toggle joint teleg vertically above 
the connection of such toggle joint with the weight. 
(2) In a carriage of a disappearing gun, the combina- 
tion ofa two-armed barrel carrier, having a fixed pivot, 


[acm al Y 


a balance weight for returning the barrel to firing 

sition, a straight-lined vertical guide fixed to the 
rame of the carriage, a toggle joint having one end 
pivoted to the frame of the carriage, and the other to 
the balance weight, and means establishing articu- 
lated connection between the lower end of the barrel 
carrier and the knuckle of the toggle joint, the arms 
of the toggle joint and the lower arm of the barrel 
carrier being half as long as the upper arm of the 
barrel carrier. 
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THE INTERNATIONAL ENGINEERING 
CONGRESS AT ST. LOUIS. 
No, II.* 
LIGHTHOUSE ENGINEERING. 

AvorueR series of communications made to this Con- 
oress consisted of three papers in connection with light- 
houses, Which may be considered as authoritative state- 
ments of the present condition of that important branch 
of engineering in the countries of Great Britain, I"rance, 
and the United States. The papers were written by Mr. 
T, Matthews, Engineer-in-chief to the Trinity House; M. 
Ribicre, Ingéneur-en-chef de Service Central des Phares, 
Paris ;and Lieutenant-Colonel Lockwood, Engineer Secre- 
tary to the United States Lighthouse Board. 

A careful and comparative study of the papers is caleu- 
lated to leave the impression on the mind of anyone who 
possesses even & superficial knowledge of the subject that, 
however far in advance of the Old World our American 
cousins may be in certain branches of science and engi- 


neering, they are not pre-eminent in lighthouse work. On 
the other hand, it is still the French engineers who are in 
the van of progress. 

The fact should be noted that within the last quarter 
of the nineteenth century nearly all important improve- 


ments in the design of lighthouse apparatus originated in 
France. We have only to take the improvements 
described by Mr. Matthews as having been recently intro- 
duced in the service of the Trinity House to find that 
these have their origin in Paris. The incandescent petro- 
leum vapour burner, adopted by the Trinity House in 
1902, is but a variation upon the same type of burner used 
inthe French lighthouse service for the past five years./ 
The mercury float now universally adopted for new light- 
house apparatus was in use in France ten years before it 
was adopted in this country at Lundy. The reduction in 
the periods of flashing lights which has been so pro- 
nounced of late years was the outcome of the investiga- 
tions of M. Bourdelles and other French engineers. The 
system of quick flashes at short intervals, although in 
general use in the Trench service nearly fifteen years ago, 
has only just succeeded in establishing itself in the 
Trinity House service. 

To refer in detail to the several papers, taking that of 
Colonel Lockwood first. The author states that, among 
the more important rock and reef towers now in course 
of construction by the American Board, are the granite 
structures at the Graves at the entrance to Boston 
Harbour and at Ram Island Ledge at the entrance to 
Portland Harbour. The restricted area of the ledges and 
the exposed situations render construction in these 
positions difficult. 

Colonel Lockwood's references to light-vessels are of 
much interest, particularly when one is able to compare 
them with the details contained in the papers presented 
by the English and French engineers. In former days, 
when very few light-vessels exceeded 300 tons displace- 
ment, but little difficulty was experienced in connection 
with their moorings. During recent years, however, 
there has been a great tendency to increase the size and, 
consequently, the displacement of the vessels, with the 
result that accidents due to the dragging and parting of 
moorings have become more frequent. The ground 
tackle adopted for the large light-vessels off the American 
coasts consists of large mushroom anchors from 2} to 34 
tons weight, with mooring chains passing through hawse 
pipes in the centre of the stem, and secured—in the case 
of the more recent vessels—by an automatic steam riding 
windlass, designed to relieve the stress on the chain in 
rough weather. In addition, the more modern vessels 
are provided with steam propelling machinery, by which 
they can further aid in relieving the stress at their moor- 
ings, and for use in case of their being driven off their 
stations. In the English service, the case of a light-vessel 
dragging her anchor was, at any rate in the old days of 
small craft, a most infrequent occurrence, and did not 
occur once in twenty years. The cost tothe United States 
Lighthouse Board of a modern lightship complete in all 
respects, including propelling machinery, must be very 
much higher than in the case of the older and much 
smaller vessels. 

Notwithstanding the great size and elaborate construc- 
tion of light-vessels now in use on the coasts of the United 
States, it would appear from Colonel Lockwood’s paper 
that their illuminating apparatus leaves something to be 
desired. The beam intensities emitted by the old- 
fashioned revolving catoptric apparatus of Trinity House 
light-vessels with mineral oil burners range, as a rule, 
from 8000 candles to 12,000 candles, some exceeding the 
higher limit. The new “Spurn” light-vessel apparatus 
is of 20,000 candle-power. Again, the type of dioptric 
flashing apparatus adopted in recent years by the French 
Lighthouse Service at certain stations, and illuminated by 
oil gas, gives intensities which are stated to approach 
33,000 candles. The latest French vessel equipped with 
such an apparatus, the Sandettie, is described in M, 
Ribiére’s paper. The following are the principal particu- 
lars:—Length, 114-8ft.; breadth at water-line, 20°5ft.; 
depth, moulded, 16-7ft.; draught—including a keel 
3°3ft. deep—15-1ft.; displacement, 3841 tons. The 
vessel carries a crew of eight men. It is to be observed 
that the displacement of this vessel is but a little over 
half that of one of the modern United States light-vessels 
of 600 tons displacement. The apparatus of the latter, 
with electric lamps, has a beam intensity of only 1800 
candles. The construction of the Sandettie is the out- 
come of a long series of observations and experiments on 
the part of the French Lighthouse Service, undertaken 
with a view of improving both the stability of the ship 
and the illuminating apparatus. The rolling of the vessel 
has been reduced:—(1) ‘By the suppression of all 
synchronism between the period of the vessel's oscilla- 
tions and that of the waves; (2) by the use of deep pro- 
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jecting main and bilge keels; (3) by lowering the centre 
of gravity of the vessel. 

The optical apparatus consists of four fourth-order 
lens panels revolving on a system of ball bearings, carried 
in a Cardan suspension frame, which permits of the optic 
remaining practically in a vertical position notwith- 
standing the rolling of the ship. Experiments have 
shown that with this type of suspended optic the deflec- 
tions from the vertical do not exceed 5 or 6 deg. The 
illuminant is compressed oi] gas used in connection with 
an incandescent mantle. The gas is stored in large 
cylindrical steel holders placed in the hull of the vessel, 
the capacity of which is sufficient to supply the illuminat- 
ing apparatus for many weeks. The light-vessel is pro- 
vided with a compressed-air fog siren driven by a steam 
motor. 

The vessel, after undergoing a series of trials in various 
situations off the French coast, was anchored at her final 
station near the entrance to the North Sea, off the San- 
dettie Bank, where the depth at low water is 75ft., in 
December, 1903. The experience gained by the French 
lighthouse authorities in connection with this vessel and 
her predecessors has been of the most satisfactory 
character. 

The Trinity House, benefiting by the experiments and 
improvements of our French neighbours, have deter- 
mined to construct a light-vessel apparatus having a 
fixed lantern in place of the old-fashioned movable 
lantern with reflectors hung in gimbals. The new fixed 
lantern will shelter a dioptric apparatus somewhat 
similar to that in use on the Sandettie. There is also 
being constructed for the Trinity House an experimental 
light-vessel of small size, similar to the Talais, a French 
vessel of the Sandettie type, but of earlier date, which 
will have oil gas as the illuminant. It is intended to 
place this craft at first at an inshore station, and gradually 
to moor her at more exposed positions, with a view of 
obtaining experience of the new type. The action of the 
Trinity House in connection with these vessels is another 
example of the tardy adoption of improvements originat- 
ing in the French service. 

teverting to the illuminating apparatus adopted for 
light-vessels by the United States Board, Colonel Lock- 
wood states that in modern vessels this consists of a 
series of three or four small-lens lanterns suspended at 
the masthead. In the case of electrically-illuminated 
vessels, the aggregate candle-power of the group is about 
1800, while those lit by oil have a power of only 540 
candles. The majority of the electric lights are occulting, 
but, with a few exceptions, the oil-illuminated apparatus 
show fixed lights., This description, when compared 
with the brief accounts, given above, of light vessels on 
this side of the Atlantic, can hardly be regarded as reflect- 
ing credit upon the United States administration. It 
would seem to be a striking anomaly that in America it 
requiresa 600-ton vessel with steam propelling machinery 
to exhibit a light of 540 candles, while in France, and even 
in England, vessels of half the displacement exhibit lights 
of 20,000 to 30,000 candle-power. 

Both M. Ribiére and Mr. Matthews describe the incan- 
descent petroleum vapour burners now in use in their 
respective services. The introduction of incandescent 
petroleum lighting must be regarded as one of the most 
marked improvements in connection with lighthouse 
engineering in recent years, and the Elder Brethren are 
to be congratulated upon their recent adoption of the 
system. In the case of the Matthews burner, oil is 
supplied to a vaporiser under pressure of about 53 Ib. per 
square inch, the pressure being obtained by means of a 
small air receiver attached to the oil chamber, which is 
provided with the necessary strainers, valves, gauges, &c. 
The vaporiser consists of a coiled brass tube entirely 
enclosed within a metal hood over the mantle. From this 
coil the gas is conveyed to the base of a vertical pillar, 
whence it is led into a small box or chamber, and allowed 
to escape through a fine nipple into a brass vertical tube 
or column in which, and immediately above the nipple, 
four ports are formed to admit air. 
then ascend together, passing though a film of fine brass 
gauze, into a mixing chamber, where a cone in the centre 
diverts the stream to the outer edge of the burner and on 
to the walls of the incandescent mantle which surrounds 
the same. The working intensity obtained with a 
No. 7 Welsbach mantle is 1250 candles, the oil consump- 
tion being one pint per hour. The oil used is ordinary 
lighthouse paraffin flashing at about 143 deg. Fah.—close 
test. A striking illustration of the advantage obtained by 
the use of this form of illuminant is given by Mr. Matthews, 
who quotes the Eddystone biform apparatus which, with 
the old concentric six-wick burners consuming 2500 
gallons per annum, gave a total intensity of 79,250 candles, 
but now under the new régime emits a flash of 292,500 
candles, the oil consumption being nearly halved. 

Mr. Matthews has also devised a triple mantle burner 
having a large effective local diameter, for use in connec- 
tion with the several hyper-radial lenses and first order 
occulting lights existing in the service. The service 
intensity of this burner is 3300 candles, with a consump- 
tion of three pints of oil per hour. By such an arrange- 
ment it is inevitable that the intrinsic brightness of the 
flame, which is a desideratum in the design of lighthouse 
apparatus, must be seriously reduced, and it is to be hoped 
that its use will be restricted to lenses of great focal 
distance. It is a matter for question whether more 
satisfactory results would not have been obtained by the 
use of burners with large single mantles of 85 mm. and 
100 mm. diameter, such as have been adopted in other 
services. 

The burner adopted by the Trinity House is generally 
similar to that used in the French service—as a matter of 
fact it is a modification of the latter—differing only in 
details, the most important being in the design of the 
vaporiser, which in the original French type consists of 
a single tube, in the form of an inverted U, placed over the 
mantle. This tube, like the Matthews coil and hood, but 
in a less degree, possesses the objection of obstructing the 


passage of light in certain directions, The French burner ! i901 
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is usually made in two sizes to take mantles of 55mm. 
and 85 mm. diameter respectively. M. Ribiére states 
that an intrinsic brightness of 3 carcels per square centi- 
metre is obtained with the burners, as against from 
*85 carcel to 1°18 carcels: with the old concentric wick 
burners. With his incandescent acetylene burner, used 
at Chasiron, M. Ribiére has obtained 6 carcels*per square 
centimetre. 

The Chance burner, no mention of which is made in 
any of the papers, although many are in use, has been 
designed to overcome the objections to the external 
vaporiser, the oil being vaporised in a separate closed 
chamber, placed under the mantle and burner, the tube 
being heated by means of a subsidiary burner, drawing its 
supply of gaseous oil from the same source as the main 
burner. The total intensities obtained with the burner 
are upwards of 1250 candles with 55 mm. and 2200 candles 
with 85 mm. mantles. Colonel Lockwood's experiments 
in incandescent illumination do not appear to have been 
attended with the satisfactory results chronicled by the 
other authors. The Kitson lamp, one of which was experi- 
mented with at the United States general lighthouse 
depét, is, in its ordinary form, unsuitable for lighthouse 
use, and this fact probably explains the decision of the 
United States authorities not to adopt it for service. That 
other forms of incandescent apparatus are suitable and 
thoroughly efficient is now unquestionable, and the failure 
of the United States Board to utilise the improved illu- 
minant is to be regretted. Mr. Matthews chronicles the 
lighting of the Monkstone Beacon by oil gas in the Bristol 
Channel as the first instance of its kind on the English 
coast. It should be pointed out that for many years 
scores of unattended beacon lights illuminated by oil gas 
on the Pintsch system have been in service in Scotland, 
France, America, and other parts of the world. 

By far the most interesting matter in any of the papers 
under review is that concerning the conditions governing 
the permissible duration of flash contained in M. Ribiére’s 
contribution. As aresultof recent extensive experiments, 
z second has been adopted by the French authorities as 
the minimum duration for white flashing lights. If 
shorter flashes are used, it is found that the reduction in 
duration is attended by a corresponding, but not propor- 
tionate, diminution in effective intensity. In the case of 
many electric flashing lights the duration is of necessity 
reduced, but the greater initial intensity of the flash 
permits of this loss without serious detriment to efficiency. 
Red or green requires a considerably greater duration 
than do white flashes. 1t will be seen, therefore, that the 
French authorities have somewhat modified their former 
minimum of ,}5 second flash. In view of these facts, the 
new Lizard light, which now exhibits flashes of -13 second 
duration at intervals of 3 seconds, is an anomaly in a 
service the members of the governing board of which had 
until quite recently been strenuous advocates for and 
defenders of the old system of lengthy flashes. 

Colonel Lockwood devotes much space to a discussion 
of the system of flashing lights known by the name of its 
introducer into the States—Captain Mahan, late Engineer 
Secretary to the United States Board. The system is not 
new, and has been often discussed. Colonel Lockwood, 
however, does not add materially to our knowledge of the 
subject, and the limited space at our disposal precludes 
a criticism of his arguments. 

Mr. Matthews gives descriptions of two towers erected 
by the Elder Brethren during his tenure of the office of 
Engineer-in-chief to the Trinity House. The one, that 
erected near the foot of Beachy Head, and completed in 
1902, has on several occasions been illustrated in these 
columns; the other, built ten years ago at Spurn Point, 
to replace a fine old structure of Smeaton’s design almost 
contemporaneous with the old Eddystone tower. The 
design of the new tower, an ordinary land structure, pre- 
sents no unusual feature, and we fail to see why Mi. 
Matthews should have cited this building and its some- 
what antiquated type of hyper-radial apparatus on a roller 
carriage, differing but little from apparatus in use over a 
uarter of a century ago, as typical of modern practice. 

Mr. Matthews describes a carbon wick burner which he 
has devised for use at the East Usk lighthouse, capable of 
burning “ without attention throughout the longest night.” 
We quite fail to see any exceptional advantage to be 
derived from the use of such a burner, or that its adoption 
is of sufficient general interest to be chronicled as an 
example of modern improvement. For years there have 
been wick and other burnersin use fulfilling this very modest 
requirement, and even carbon wick burners have been on 
the market for a considerable period. The well-known 
French “permanent lights,” ** again described by M. 
Ribiére, burn without attention for a month or more con- 
suming ordinary petroleum. 








PASSENGER TRAFFIC ON INDIAN 


RAILWAYS. 


Tue practical working of all railways may be regarded 
as the executive department, separate and distinct from 
the administrative. It comprises the organisation, the 
management, the regulating, and the development of the 
traffic. It must be careful of the wants and customs of 
the public, and keep a watchful eye upon the economy of 
the régime which it institutes, governs, and maintains. 
All traffic consists principally of passengers and goods, 
and each must be dealt with on lines which do not admit 
of a double interpretation. The question of speeds—we 
do not mean “scorching ’—is inseparably interwoven 
with the subject of passenger traffic. It is not to be 
expected, nor would it be fair to demand, that the speed 
of our Oriental railways should equal that adopted in the 
western portions of our dominions. It might, however, 
with advantage approximate to it considerably closer 
than it does at present. There are four well-defined 
classes of speed for trains upon the lines in Hindustan. 
The fastest is that of the mail trains belonging to the 


* “Lighthouse Engineering at the Paris Exhibition,” March 15th 
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Great Indian Peninsula and the East Indian systems. 
The average speed of this “ Postal Special” is 83} miles 
per hour, and the maximum 344. In the second category, 
the hourly rate of speed does not surpass 314 miles, a 
velocity which, for ordinary trains in the third division, 
is reduced to a bare 14 miles. Under the fourth head are 
included the branches which are run over at the rate of 
eight miles per hour. This last-mentioned class must not 
be judged too harshly. We have travelled over some of 
the English country branch lines, and, allowing for the 
different conditions prevailing, they are comparatively 
but little better than their Indian congeners. It is now 
half-a-century since the introduction of railways into our 
great eastern empire, and from a general point of view 
it might have been reasonably anticipated that more pro- 
gress would have been made in this particular detail, so 
intimately connected with the comforts and occupations 
of travellers. 

It is probably not generally known that the average 
number of passengers in a train is greater in India than 
in any other country in the world. A reference to the 
accompanying Table I. will enable the reader to judge of 
the manner in which our great Eastern railway systems 
contribute their quota to the totals arrived at. 


TABLE I, 





Average number of passengers 
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One of the distinguishing characteristics Indian 
railways is the addition of a fourth or intermediate class 
of carriages. This four-fold provision is not universal. 
The lines in Southern India, as indicated in Table I., do 
not use the intermediate class, nor has it been introduced 
into the neighbouring territory of Burma, in the posses- 
sions under English rule. The additional accommoda- 
tion injuriously affects the deadweight of the trains, and 
also, consequentially, the working expenses. It will be 
seen from Table I. that upon the Madras Railway this 
fourth class of carriage is credited with the insignificant 
comparative value of 0°85. It is irue that with this 
exception the scheduled numbers for the intermediate 
class greatly exceed those for the first and second, but, at 
the same time, they fall immeasurably below those 
obtaining in the third class. It should be here observed 
that upon all the Indian railways, similarly to those in 
other countries, it is the third-class passengers who con- 
tribute the bulk of the revenue accruing from that 
department. 

TABLE II. 

Gauge. 

see 


Metre. 


> ~ 
Broad, 5ft. 6in. Broad and metre. 
First 48... iit nee CE 

Second ... ... 4-8 
Intermediate... 1: nso een ee 10-6 
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_& ae 56 0-6: 3-39 


Total ... 


6 
5 
6 


.. 206-87 


Table II. gives the relative average distribution of 
passengers for each class in each train for the year 
1901, with reference to the different gauges adopted in 
the country. In the same period, the number of third- 
class passengers, exclusive of season-ticket holders, 
amounted to 170} millions, against 94 millions of all the 
other classes put together.** The question of reducing 
the number of the different classes of carriages deserves 
careful consideration. While admitting the expediency of 
such a measure and the power to put it in force, it should 
be kept in view that some doubt may be fairly expressed 
respecting the advisability of its general application. It 
has been stated that because a few railways in the south 
of India and elsewhere, to which we have already 
referred, retain only three classes, the rest of the great 
lines could very well afford to do the same. This argu- 
ment is more specious than real, and is, in fact, reason- 
ing from the particular to the universal, against which we 
are warned, 

Heavier and more powerful engines, heavier carriages, 
and heavier wagons, mark the order of sequence which 
attends the progress and development of modern rolling 
stock. A very appreciable portion of the traffic upon 
Indian railways is transported in mixed trains. This 
mode of transit is frequently unavoidable. It occurs in 
certain of the poorer districts in which the amount of 
traffic is not sufficient, either in quantity or quality, to 
warrant the running of separate passenger and goods 
trains. Any discontinuance of these trains would result 
in a considerable addition to the working costs, which 
would far outbalance the chief objection to them, that of 
low speed. 

The employment of bogie carriages on Indian railways 
has made but very little progress hitherto. It is difficult 
to understand how it ever will, so long as the building of 
the old four-wheelers continues. The number of these 
obsolete old vehicles dispersed over the whole railway 
system is legion. The task of substitution will occupy 
many years before even the more important trains are 
supplied with the new type. There are at present 14,000 
miles of new lines projected, and a portion of the mileage 
under construction in Hindustan. It may be reasonably 
presumed that these new lines, or at least as many of 
them as belong to the standard gauge, will be equipped 





* “Report of the Administration snd Working of Indian Railways.” 
By Thomas Robertson, C.V.O., Special Commissioner for Indian 
Railways. 





with bogie carriages. It must be borne in mind that in 
their case there are no four-wheelers to be got rid of, or 
shunted on to subsidiary tracks, loop lines,” and branches. 
There remains the possible alternative, that the new lines 
might, for economical reasons, relieve some of the older 
companies of part of their antiquated rolling stock, which 
the latter could replace by the bogie pattern. The 
superior comfort and convenience for the passenger, and 
the less cost of working of the newer vehicle, are now 
so universally recognised throughout both Europe and 
America, that in all probability the suggested alternative 
would not be made use of. 

A few particulars regarding the relative dimensions of 
the carriages in use upon the different gauges of Indian 
railways, and those existing on the railway systems in 
America and on the European continent, will not be 
inappropriate to the subject of our article. Taking the 
4ft. Shin. gauge as the standard of comparison, the 
clear width of the English carriage is 8ft. 6in. In 
America it is 10ft., and 10ft. 6in. on the Continent for the 
same gauge. The Indian standard gauge is 5ft. 6in., so 
that calculating proportionally the comparative widths of 
the Indian carriages, relatively to the same dimension of 
those of English, American, and continental lines, should 
be 9ft. 103in., 11ft. Sgin., and 12ft. 3in. But the actual 
width of the Eastern carriages is only 9ft. 6in., which is 
6in. less than that of the American, lft. less than that of 
the continental, and but 1ft. mcre than that of the English 
vehicles. Obviously, therefore, as Mr. Robertson remarks, 
the railways in India have never obtained the full benefits 
of their wider gauge, and are working about 224 per cent. 
under power. Reasoning analogously, the relative 
widths of the metre gauge passenger rolling stock will be 
found to be 5dft. llin., 6ft. 1l4in., and 7ft. 4in. But 
these carriages measure transversely 7ft. Qin., or 
but QYin. less than those on the English railways, 
and are, therefore, proportionately of a higher carry- 
ing capacity than those of the continental lines. 
The same relative and economic ratio holds also, 
but to a rather higher degree, in the widths of the car- 
riages belonging respectively to the metre and the Indian 
standard gauges. It should be stated that in our review 
of the actual and proposed dimensions of this class of 
vehicles, it is not implied that valid reasons did not exist 
for so apportioning the former. It would, for instance, 
be impossible under existing conditions, unless an unwar- 
rantable expenditure were incurred, to adopt the assumed 
maximum breadth, 12ft. 3in., of carriage on the 5ft. 6in. 
gauge. The bridges, tunnels, and other constructive 
works are not sufficiently large to permit of the innova- 
tion. 

It is satisfactory to be assured that the whole question 
is engaging the serious attention of the Indian Govern- 
ment. The enormous population of our great Eastern 
Empire, its trade, traffic, commerce, industries, and 
development, need and deserve a complete remodelling of 
a system of internal communication, which may well be 
somewhat out of date after a service of half a century. 





HOT SPRINGS AND THE SIMPLON TUNNEL. 
No. VI.* 

THE difference between the levels of the drifts in the 
main tunnel at the north and south sides of the Simplon 
boring will be about 6ft., if the present gradient of 1 per 
1000 at the Italian end is continued up to the ultimate 
encounter of the headings, and the crown of the latter 
will thus undermine the floor of the Swiss heading. 
where there is accumulated about 1800 tons of water, fed 
continually with hot springs aggregating 1080 gallons per 
minute in the submerged parts of the headings, or a total 
of about 1600 gallons per minute, including all infiltra- 
tions from the summit of the tunnel line—whereat the 
7 per 1000 gradient ends. From this it will be seen that 
the encounter so effected would be most unfavourable, 
and—unless the north side could be completely drained— 
attended with considerable danger, to avoid which several 
plans are available. One would be to increase provision- 
ally the grade at the Italian end in order to work the 
heading up to the crown level, and thus meet the Swiss 
heading of No. 1 tunnel at nearabouts the same level; 
or, better still, to make the junction with the secondary 
tunnel, No. 2, by advancing this latter to very near the 
advance heading of the Swiss tunnel No. 2, and then, by 
means of a forwardly-advancing cross passage, to cut into 
the main heading, No. 1, at a height just above the 
crown of this last, and not far from the water gates, in 
such manner that the pressure of the water encountered 
would be reduced to that due to the flow of the hot 
springs alone, and without the static pressure of the large 
body of water accumulated in the headings. Moreover, 
a third gallery branching northwards from the cross- 
passage just indicated could be driven on until the sub- 
merged headings were outdistanced, and the junction so 
effected in comparatively dry tunnel. Plans for a middle 
or third gallery, driven at a low level between the two 
existing tunnels, and destined exclusively for their drain- 
age, towards Iselle, have already been suggested with 
variations of detail; and such a passage might possibly be 
applied here for tapping the inundated portions of the 
Swiss headings. But there are certain objections to the 
adoption of a smaller section of advance drift than of 
those already employed, the principal of which is that 
this auxiliary heading must almost inevitably pass 
through the same water-bearing fissures, and, in the case 
of an encounter with a large inburst of hot water, this 
would very possibly suffice to end all further advance 
through such a narrow passage, although in an 
emergency, or for a short distance, the avoiding drifts 
might be employed with success at certain critical stages 
of the final operations. 

In supposing, however, that a direct junction with the 
Swiss headings is unavoidable, it is considered that the 
difficulty may be surmounted if in the last blasting work 
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a hole of considerable aperture can be blown out of the 
diaphragm of rock intervening between the north ang 
south headings, and of such dimensions that the liberated 
water would pass freely and rapidly through into the 
Italian workings, to the speedy reduction of its pressure 
But if, on the contrary, the last detonation merely opens 
the seams or effects only a small opening, the velocity 
and violence in the flow of the water bursting through 
the heading face may be such as to render extremely 
difficult, and even dangerous, the hand work which wii 
then be necessary to continue the operations of advance, 
Even in the enlargement of spring orifices occurring in 
the sides of the tunnel, the excavation is not unaccom. 
anied with risk, large fregments of loosened rock often 
eing projected some distance in the spurting water 
and sometimes inflicting bodily injuries. The possi. 
bilities are that the difficulties will be of a serious 
nature unless, by some fortuitous circumstance, an 
alteration in the flow of the springs should occur. 

As may be readily supposed, the whole force of the 
great plant at the Swiss side will be concentrated, 
some days previous to the encounter, upon the drainage 
of the headings, in order to maintain the depth of water 
due to the infiltrations at its lowest. These operations 
will be carried out under different circumstances from 
those existing last May, when the rock borers were at 
work, and when so much of the available power had 
to be employed for the refrigeration of the tunnel. The 
whole duty of the Swiss plant, utilising every unit of 
power available at Brig, will be to drain the tunnels, 
and, when a breach is made between the headings, to 
drive in all the cooling water possible for the assistance 
of the Italian side. The complete stoppage of operations 
throughout the Swiss tunnels will then, for the moment, 
not have the serious objection that existed earlier in 
this year. The heaviest pumping work will, of course, 
be done in the cross passage, No. 52, where the installa. 
tions will be on a scale never before seen in a heading of 
such a restricted area at a point so far distant from the 
source of power. The illustration upon page 245, in our 
issue of September 9th, is typical of the means adopted 
in at least one of the great engineering difficulties met 
with in the boring of the Simplon. 

Behind the heavy dams of wood which now bar the 
tunnel headings, in front of the iron gates—see page 489~— 
there is, first of all, and without passing the gates, in 
tunnel No. 2, a valve on the 400 mm. hot-water drain ser- 
vice for discharge, without pumping, of such water as can, 
by the force of the springs and syphonage, be drawn off 
near the upper part of the heading. On the left-hand side 
there is a 12in. suction pipe, running back to pumps 
placed at kilom. 9°859, the water collected at this point 
being due to surface flows from the summit of the line 
downwards; and also from the tunnel No. 1 by means of 
the 10in. drain pipe, the upper orifice of which is to be 
noted on the left-hand side of the No. 1 gateway. The 
difference of level between the two extremities of this 
pipe is 19}in. Besides collecting surface flows, it can 
also carry off the heavy water discharge from the 300 mm. 
(12in.) pipe, shown in the right-hand side of the gateway 
No. 1. A suitable stop valve is fitted on this latter pipe, 
which is placed at floor level, and could be used to draw 
off a large volume of water before the gates were opened. 

Beyond the gates the whole of the installations which 
existed while the rock borers were at work is shown, save 
for the 18in. ventilating pipe which conveyed air to the 
face of No. 1 advance-heading from a fan stationed back 
at kilom. 10°104 in tunnel No. 2. Here, in passage 
No. 52, are the three centrifugal pumps, direct coupled to 
Pelton turbines, having a total capacity of 5760 gallons 
per minute at full pressure. Some idea of the movement 
which took place near these gates may be gathered from 
the mention that, besides the pumps and numerous 
ejectors for draining the workings, there were rock borers 
—at one time operating in near proximity—and con- 
struction trains, drawn by compressed-air locomotives, 
passing regularly through the same narrow transverse 
passage between the tunnels. Meanwhile the whole sec- 
tion was deluged with springs issuing from all sides and 
sprayed with large jets of cold water projected from nozzles, 
the heated water streaming over a floor full of holes, and 
even submerging the planks laid upon beams in places 
where dangerous underfoot. The great heat, finally 
intolerable, spread through a steaming atmosphere 
impregnated, after each detonation of the heading mines, 
with sulphurous fumes that cscaped slowly and with 
difficulty through the small gate passage No. 1, while the 
bursting of some conduit or other accident to pipes or 
valves, carrying heavy pressure, or the inburst of some 
fresh hot spring, all taking place in such confined quarters 
—dimly illuminated by the oil lamps of the miners— re- 
quired alert engineering skill to direct the work in every 
emergency, and such as, it may be ventured, is not often 
called for in similar enterprises. 

The plan and the sections make clear every detail of 
the installations, but to summarise these it may be men- 
tioned that the discharge conduit from the pumps is of 
400 mm. diameter, and arranged as detailed upon 
page 245. The two power mains of 4in. diameter are 
carried through the right-hand side of No. 2 gate passage, 
but, as that one for No. 2 heading was not required after 
last February, when work at that heading was definitely 
discontinued, it is provided with a lever reducing valve 
of piston type, and then, in advance of the gates, 
connected by a loop to the high-pressure main of No. 1 
tunnel. On the other side of the gate a smaller valve 
of similar type is provided at its extremity, and a 
40 mm. (1jin.) pipe branching from the main reinforces 
the power supply to the turbine of the first pump A. 
The power for the turbines is taken by branches from the 
253 mm. low-pressure cold-water main, which passes 
through the left-hand wall of No. 2 gate passage. The 
branch to turbine A is of 120 mm. diameter, and_ of 
150mm. (6in.) diameter to turbine B, and 100 mm. dia- 
meter in the prolongation therefrom to turbine C. 
Pressure at this extremity is reinforced by a 40 mm. 
branch pipe taking water direct from the high-pressure 
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main of the rock borers. A third branch pipe, of 100 mm. 
diameter throughout, continues the cooling water service 
onwards from the gate to No. 1 heading, running parallel 
with the high-pressure main. All the pump-wells in the 
transverse passage are completely covered with a remov- 
able decking. 

In the plan it will be noticed that at kilom. 10.147 it 
was found preferable to deviate the heading there than 
to attempt to cut through a hot spring occuring in the 
face of the heading. 








DESIGN OF HIGH-SPEED ENCLOSED STEAM 
ENGINES. 
No. III.* 


Tue type of crosshead now most generally used is that 
llustrated in Fig. 14. The crosshead is forged with the 
piston-rod, which is good practice, as a cottered or 
screwed joint is dispensed with, and height is saved. The 
steps should be of good quality guu-metal or phosphor 
bronze, as white metal is inadmissible. White metal is 
occasionally used for lining crosshead slippers. This is 
not at all necessary, but they must be of ample area. 

The illustration shows the method of conducting the 
oil under pressure from the crank pin up to the crosshead 
pin, and then to the slides. Some makers prefer to carry 
a separate pipe to the slides, and lubricate the crosshead 
pin from this source. The crosshead slipper must then 
be of such a length as not to uncover the hole in the slide, 
or must be slightly longer than the stroke of the engine. 

The one-bearing crosshead, with a pin forced into the jaw 
of the connecting-rod, has practically become universal, 
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Fig. 14 


and has much in its favour. Two bearings require care- 
ful adjustment, and even then, if not of similar metal, do 
not receive equal loads, and are not to be recommended. 

Piston-rod and connecting-rods are of necessity very 
short, and consequently stiff, but should not be cut down 
too much on this account. A point often forgotten in 
engine design is that it is not always the strength alone 
which can limit the size of the parts, but the stiffness 
necessary for satisfactory working. 

The connecting-rod illustrated in Fig. 14 shows a good 
type very generally used, with a palm end formed on the 
rod for attachment to brasses, and a steel cap under the 
bottom brasses. Some manufacturers prefer the solid-type 
end with round bushes. This is very neat in appearance ; 
the brass steps are quite cheap to manufacture and stock, 
or replace. Of course, the principle of the end remains 
the same, a cap with two bolts being the only means of 
adjustment. 

The valve motion of high-speed engines has been 
through many stages of development, and has finally 
levelled itself to the old excentric and rod, driving the 
valve direct. Link motions appear to have had their day 
and disappeared. 

In designing this portion of the engine ample sizes 
should be allowed to give stiffness, and ample surfaces 
should be given to all bearings, good wide excentrics and 
large valve spindle pins being absolutely necessary for 
quiet running. Although the valve is of the solid piston 
type, and is practically frictionless, its inertia effect is 
something considerable, and on this account the weight 
of the valve gear must be carefully considered with 
regard to its effect upon the balance and vibration of the 
engine, as in large sets this is liable to have a very nasty 
disturbing effect, and cause serious trouble. 

A good plain substantial type of valve motion for an 
engine of medium size is shown in Fig. 15. The valve 
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spindle crosshead, as shown, is on the same principle as | 
the main crossheads of the engine just described, and | 
makes a simple and yet efficient design. The guide is 
only a plain cast iron bracket put in from the top of | 
the frame and bushed with gun-metal. The whole of the | 
motion is placed under forced lubrication, the drawing 
fully explaining this. The valve spindle guide is provided | 
with a wiper gland the same as the piston-rods in this 
case, to prevent the oil passing up to the top of the frame, 
and at the same time to prevent the drip from the glands | 
passing down to the crank chamber. 

The spindles should be made to tighten on to the valve 
boss, and all the floating be done by the body of the valve 
in its rings. Any adjustment necessary for valve setting 
can be made in the bottom washer under the boss of the | 
valve. 
nuts should be locked. Most manufacturers now line 
practice, owing to the high surface speed, and the 
clips run much sweeter and cooler, generally speaking, 
than when made of cast iron. 

The governing of high-speed engines has been much | 
written about, and has undoubtedly been a problem with | 
which all the leading firms have been experimenting | 
with for many years. 

Many types of governors have been tried, both for | 
variable expansion and throttle governing, and more 


thousands of pounds in bringing to perfection a governor 
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As in all other moving parts of the engine, all | 


the excentric clips with white metal, which is good | 


particularly the former, some firms having spent many | 


trolled by springs in tension. This is really the universal 
type, the only variation being in the actual design of the 
parts and the shape of the weights, &e. In designing 
the governor, it is always advisable to err on the big side 
rather than the small, as then any slight defect in the 
valve will not upset the governing a measurable amount, 

Fig. 16 represents a good design of high-speed throttle 
governor, which has given every satisfaction in working, 
This governor is suitable for controlling an engine with a 
throttle valve of balanced type, from Bin. to 34in. in 
diameter, when running at from, say, 300 to 500 reyolu- 
tions per minute. 

It is very important that the stresses in the governor 
itself, or the centrifugal force of the weights, are not 
transmitted through the joints, and so increase the fric- 
tion in the governor due to its own internal stresses. T})is is 
avoided in the design under consideration by placing the 
springs between the centre of gravity of the weights, 
and so taking the centrifugal force direct. The only force 
transmitted through the governor levers is that necessary 
to overcome a change in the position of the throttle 
valve and the amount necessary for speeder gear when 
fitted. If the governor is arranged as shown in diagram 
Fig. 17, it will be seen that all the stress has to pass 
through the joints A B, and this, although neat, is not 
advisable, as the wear in the governor pins is in. 
creased, and the friction is liable to make the governor 
sluggish. 

The governor weights are of cast steel, and are carried 
by the bracket keyed to the 
shaft as shown, this bracket 
being provided with pins for 
that purpose. The weight 
levers are coupled to the 
sleeve sliding on the crank 
shaft through a pin and block, 
as shown. This, although 

















not perhaps as cheap as a 
tongue piece engaging with 
the sleeve, as is very com 
monly done, is a far more 
satisfactory arrangement, 
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DETAILS OF GOVERNOR 


to control the engine by altering the cut-off, but very few 
have been successful. 

As this portion of the engine is one which has had to | 
receive special consideration to make it suitable for high | 
speed, it will be dealt with somewhat in detail here. | 
Owing to the high rotative speed, no gearing is required 
for the governor, and it can be placed direct on the | 
engine crank shaft, and so saves any intermediate gearing. 
This simplifies the governor, but, on the other hand, it is 
a far more difficult matter to alter the cut-off on an | 
engine with valves driven by a positive gear than one 
driven through a trip gear. Very powerful governors are 
required to actuate the valve gear, and at the same time | 
be able to alter the position of the same to control the | 
speed. On this account, very few firms manufacture 
high-speed engines with governors of the variable-expan- | 
sion type, and although it is a well-known fact that it is | 
more economical to use variable expansion with a varying | 
load down to a very low load, engineers prefer an engine | 
governed by a throttle governor, slightly inferior im } 
economy, to one which is liable to give trouble. { 
The high-speed engine lends itseif very well to throttle | 
governing ; the governor can be placed on the crank shaft | 
and connected to the throttle valve in a very direct 
manner, and it is a comparatively easy matter to design 
a powerful governor to control a throttle valve. This. 
type of governor also lends itself very well for alteration 
of the speed while the engine is running, which is a great | 
convenience in electrical stations. | 
Most throttle governors are of the plain centrifugal | 





two-weight type, the position of the weights being con- } 


| coils of the springs as shown in Fig. 20. 
‘thread cast on, of similar form and pitch to suit the 


and will wear for  yeurs, 
whereas the tongue referred 
to often grooves the sleevé, 
and interferes with the free 
action of the governor. 
When a pin and block is 
fitted as shown no such 
grooving can take place, and 
ample surface can be ar- 
ranged for. Another method 
of coupling the weights to 
the sleeve is by means of a 
roller on the pin in place of 
the block. This is very good 
while new, but the small mo- 
tion not suitable for a 
rolling joint, and the roller 
wears locally only. The 
sleeve may be coupled to 
the valve lever in many 
ways, but if the sleeve is 
built up, care must be taken 
to get it absolutely true. 
Several firms have made 
sleeves as shown in Fig. 18, 
but this is an unnecessary 
refinement, considering the 
load to be dealt with and the 
efficient supply of lubrica- 
tion handy. Fig. 19 illus 
trates a very substantial and 
good design of sleeve, and as 
it is generally convenient to 
place all working surfaces 
under forced lubrication, it is 
nearly ideal, as it can be 
made in one piece, and is 
cheap to machine. The trun- 
nion requires to be split, but 
this is easily overcome, as 
shown, and is preferable toa 
built-up sleeve. 

The springs are often very 
troublesome details in con- 
nection with governors, as speeds, pressures, and loads 
are rarely constant for engines of the same size. A great 
deal in the way of adjustment can be done by altering 
the weights, if these are arranged to facilitate this; but it 
is also a great convenience to be able to alter the tension 
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| of the spring, as well as the stiffness, or load, per inch 


extension. In very small engines this may not be 
necessary, as a sufficient variety of springs can be 


| stocked, but in engines of large size an adjustinent at this 


point is advisable. This can be effected in several ways. 
A method adopted by several firms is to fit a nut into the 
This nut has a 


spring, and is tapped to suit the adjusting screw as 


' shown. By this screw the tension can be altered to suit 


speed, &c. Ifit is required to alter the variation through- 
out the range, this can be done by screwing the nut 
farther into the spring, and so using less coils. The 
governor can thus be adjusted through a very large 
range, as, say, two or twenty coils may be used, as it 
matters little whether two or twenty coils are used so 
long as the maximum total load the spring is suitable for 
is not exceeded. : 
Another method for achieving the same object is shown 
in Fig. 20a. This is a cheaper and even better method, a+ 
it is easy to arrange the holes to suit the pitch of the 
spring ; in fact, if made as shown in Fig. 21, the shackle 
adjusts itself to suit the altered pitch due to extension of 
the spring. ; 
To alter the pounds per inch extension the shackle is 
simply wound round the coils to the required place. 
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These shackles are largely used in America in connection 
with variable expansion shaft governors. As _ these | 
ings are of considerable size, the shackles are 
gent rally provided with ears at AA to enable them to 
be easily hammered round the coils when required for 
adjustment. This can be done with the spring in place 
on the governor without even slacking back the spring. 

The throttle governor is usually fitted at the high- 
pressure end of the crank shaft, and the throttle valve 
placed almost immediately over it. The valve can then 
be actuated through 4 bell crank lever and rod in a very 
simple manner, with a minimum number of joints. This 
arrangement also lends itself very well for speeding the 
envine, as the speeder spring can very neatly be attached 
to the vertical rod, as shown in Fig. 16. The lower part 
of the spring should be fixed to the engine frame or 
governor casing. : 

‘The speeder and governor illustrated are suitable for 
an engine of about 150 indicated horse-power, with 
throttle valve 3in. diameter, and running at 450 to 500 
revolutions per minute. 

The following is a table giving the sizes of coiled steel 
springs, of all dimensions generally required for governors, 
and which will be found very useful for reference when 
designing governors :— 


spr 


SPRINGS,—Table giving working load and deflection of spiral 


| 
MARINE ENGINE MODELS AT SOUTH | 
KENSINGTON. 


Some extremely interesting specimens of that ever- | 
fascinating subject of study, the marine engine, are now on 
view in the Science Division of the South Kensington | 
Museum. ‘They form part of the large collection of models 
contributed to the Museum by Messrs. Maudslay, Sons and 
Field, on closing their Lambeth Works in 1900. A small | 
portion of this collection was on view when the last catalogue 
was issued, in 1901, but did not comprise the marine engines, 
for which, of course, the firm was especially celebrated. 

The first example is No. 2217, representing the engines of | 
H.M.S. Devastation, a wooden paddle frigate, built at Chat- | 
ham 1840-4. She was 220ft. long, 40ft. wide, 26ft. deep, 
and of 1058 tons measurement. In her were fitted a pair of | 
twin-cylinder ‘‘ Siamese’’ engines, of the type patented by | 
Joseph Maudslay and Joshua Field in 1839, the object being | 
to get long-stroke cylinders under the crank axle. There are 
four vertical cylinders, 54 = 72, in pairs, working two 
cranks, the crosshead for each set being between the 
cylinders, and there continued by guides, the connecting-rod | 
extending from the lower end, between two plates forming | 
the crosshead, to its crank pin. There is only asingle steam | 
chest, with along piston slide valve, for each pair of cylinders, 
the valves each actuated by a roching shaft by means of loose 


springs of round steel. 


| connecting-rod engine.”’ 
| cally some distance below the crank shaft, and through the 


| Case. 


| type in our Navy. 


It is a vertical form of a construction subsequently extensively 
adopted in the Navy, and known as the “ horizontal return 
Here the cylindersare placed verti- 


upper covers pass two rods, one on each side of the crank shaft, 
united above by a crosshead, which slides in vertical guides. 
From this the connecting-rod descends to the crank shaft ; 


| vertical air, feed, and bilge pumps being driven by beams 


worked by links from the main crosshead. Steam was dis- 
tributed by a short D slide valve, which in the model is 
driven by link motion, the link is shifted by hand-wheel and 
pinion gearing into teeth cut in the link. The short travel 
of the link would not seriously interfere with the movements 
of the attendant in reversing or “‘ linking up.’’ The whole 
arrangement makes a very tall engine. The cranks pass as 


| close to the top cylinder cover as they possibly can; the air 


cylinder stands away separately altogether. One side of the 
ship, with the deck and bottom, is shown. 

The next four examples, Nos. 2221 to 2224, are all in one 
First ‘come the horizontal direct-action engines of 
HALLS. Ajax. She was originally a 74-gun sailing ship, 
176ft. long by 484ft. beam, mean draught 22ft. lin., ton- 
nage 1761. In 1848 she wa’ turned into a‘steam block ship 
of 60 guns without being‘much-altered in dimensions. Her 
engines, by Maudslay’s, were the first screw engines of this 
They comprised two cylinders, 55 » 30, 
on the same side of the crank shaft, the guides being utilised 


D = outside diameter of coil; d = steel diameter; W = safe working load, tensile strain not excceding 
60,000 lb. per square inch ; I = deflection of one coil with 100 Ib. load, and a modulus of elasticity of 12 millions, 
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\ powerful inertia type of throttle governor was illus- 
trated in Tuk Enoineer of May 27th, 1904. This type 
of governor is used by Messrs. Browett, Lindley and Co., 
Limited, Patricroft. 

There are many designs of this class of governor made, 
but they simply vary in little details, and that shown 
in Fig. 16 may be taken as representing the general type. 
The throttle valve plays a most important part in the 
question under consideration, as no matter how good and | 
powerful the governor may be, if the throttle valve leaks, or 
is liable to stick, the governing is bound to be unsatisfactory. 
{n designing a throttle valve there are several points 
to watch. One condition is essential, and that is, that it 
must be tight when closed, and it should be easy to close 
without any great force, as the only force available to 
move the valve is that due to the governor. If a valve is 
difficult to move, a powerful governor will be required to 
move it, so one of the first considerations is to get a valve 
of a balance type easy to move. The valve must also be 
tight, and not affected by steam pressure or temperature. 

The throttle valve of the early days was simply a 
twisting plate in a pipe, or what is generally known as a | 
“butterfly”; this answered the purpose when pressures 
were low, but is useless in these days of high pressures 
and superheat,. 

_The simplest type of valve to fulfil the conditions | 

siven, for atime at any rate, is one of the piston type. 
Chis valve, being in balance, is easy to move, can be 
ade tight at first, and, if carefully designed, can be 
made of such a form as not to be affected by high tem- 
perature. 





_AN IMPorTANT AMALGAMATION.—We understand that Dick, | 
Kerr and Co., Limited, Callenders Cable and Electrical Construction 
Co., Limited, Babcock and Wilcox, Limited, Gwynnes, Limited, 
and Messrs, Gibb and Co. have joined in the formation of a com- 
pany, to be termed the British Engineering Company of Egypt, 
Limited. The object had in view is, of course, the development of | 
trade in a country —- growing in commercial importance. The 
precise functions of the new company will be, no doubt, to act as an 
agent for the companies included in the amalgamation. 
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| excentric on the crank shaft. 
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excentrics. Rack and pinion gears are added for moving the | to tie the cylinders to the crank bearings; the connecting 


valves by hand, when the gabs were disconnected for revers- 
ing. Each pair of cylinders had its own jet condenser, which 
formed also the base-plate, and by side levers drove its air 
and feed pumps, all arranged vertically. The model shows 
the frame of the ship, paddle-boxes, &c. In ten years the 
makers supplied fifty-five sets of these engines, totalling 
48,000 horse-power, one of the vessels being the Royal yacht 


| Victoria and Albert, in 1842, of 1550 horse-power. 


The next example, No. 2218, shows the ‘‘annular’’ type 
of engine fitted in the iron paddle steamer Princess Alice, 
built in 1843 for the Admiralty’s Dover and Calais mail 
service. She was of only 270 tons, 359 horse-power, and 
could do 124 knots with a pair of 18ft. feathering paddles, at 
a steam pressure of 161b. The annular cylinder was designed 
by Maudslay in 1841, and is a development of the ‘‘ twin ”’ 
arrangement; but although more compact, it was less easy 
to construct, and was not so extensively adopsed. In this 
instance the cylinders are 43 x 42, but through the centre of 
each was a hollow column, so that the piston surrounded it, 
and had two rods. These were secured to a double plate 
crosshead. of T shape, the tail of which worked inside the 
central column, and at the lower extremity received the 
small end of the connecting-rod, the big end being attached 
to the crank above. The upper end of the crosshead was 
also guided ; the valve gear and pumps are arranged as in the 
twin-cylinder engine. 

Next comes a modification of No. 2217 to suit screw 
machinery. As the model shows only one crank it is con- 
sidered that the great fore and aft length of the arrangement 
led to its abandonment. There are two vertical cylinders 
over the crank shaft, with the piston-rods connected by a 


| crosshead moving in overhead guides, from which a connect- 
| ing-rod passes downwards between the cylinders to the crank 


A steam chest common to both cylinders contains a long 
piston valve driven through a rocking shaft by a single 
Jet condensers are fitted in 
the bed-plate, air, feed, and bilge pumps being worked from 
overhead by rocking levers. 

No. 2220 isa ‘‘double piston-rod steeple engine,’’ a kind 
patented by Maudslay and Field in 1839, who supplied them for 
steamers on the Rhone in 1840, and for some of the East 
India Company’s shallow-draught river boats ten years later. 








rods were four times the crank radius in length. They look 
very short, and the bearings very large. To shorten the 
steam passages and reduce the size of the slide valves, there 
were two to each cylinder, inclined towards each other in a 
single steam chest, each pair being driven through a single 
rocking shaft by a link motion. Jet condensers, not shown, 
were in the bed-plate, and two vertical air pumps were each 
worked by a pair of excentrics on the crank shaft. Steam at 
61b. with 48 revolutions gave a speed of only 7-1 knots, the 
screw being 16ft. in diameter, 17-9ft. pitch, with a slip of 
15°7 per cent., 846 horse-power beirg indicated. 

Model No. 2222 shows the diagonal direct-action engines of 
H.M.S. Harbinger, an iron screw steamer, built by Messrs. 
Mare and Co., of Blackwall, in 1851, for the East India and 
Cape mail service. She was 1864ft. long, 31ft. broad, 19° 2ft. 
deep, with a gross tonnage of 848. Maudslay’s engines had 
cylinders 414 x 27, working upwards to a single crank. Two 
shde valves for each cylinder were worked by rocking shafts 
driven by excentrics. The condenser was under the crank 
shaft, formed in the engine framing or. bed.. A vertical 
air pump was driven by an outside crank, which also drove 
the feed and bilge pumps, but had a shorter stroke than the 
main or driving crank. Steam at 15]b. from tubular boilers, 
264 revolutions per minute, was the working system, 16 tons 
of coal being burned every twenty-four hours. It should be 
added that one of the connecting-rods is, necessarily, double, 
the other working within it, and that the slide valves arc 
arranged as in the Ajax. 

In No. 2223 we have an example of’ engines used as 
auxiliary power in one of the grandest of the old ‘‘ wooden 
walls.’’ This was H.M.S. Marlborough, begun at Ports- 
mouth in 1850 as a sailing ship of 131 guns, but when 
launched in 1855 she had been fitted with a screw. She was 
2453ft. long, 61-2ft. beam, 25-8ft. deep. and had a displace- 
ment of 6050 tons. On trial her draught was 26-3ft., the 
immersed midship section being 1190 square feet. The 
engines are of Maudslay’s return connecting-rod type, with a 
pair of cylinders 82 x 48, with two valve chests to each and 
link motion reversing gear worked by a screw hand wheel, 
The propeller was 19ft. in diameter, 34ft. long, about 26ft. 
pitch, and had a slip of nearly 22 per cent. With 201b. steam 
and 56 revolutions, 3054 horse-power was indicated and a 
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speed of 11:2 knots. In another part of the Museum is a 
large sectional drawing of this vessel, showing the arrangement 
both of the armament and the machinery. 

Next to it are the engines of the despatch boat Wanderer, 
designed by the Admiralty, and built by Wigram and Green 
in only nine months during the Crimean war. 


and a displacement of 745 tons. 
Maudslay’s, of the return connecting-rod type, had two 
cylinders 45 x 24, Condensers of jet pattern are fixed 
centrally opposite the cylinders, there are two horizontal air 
pumps driven by an additional rod from each piston, while the 
other pumps are worked directly from the crossheads. 


pinion gear. On trial, with 20 lb. steam and 83} revolutions, 
706°8 horse-power was indicated, but the speed was only 10°7 
knots. The screw.was 11ft. in diameter; 16ft. pitch, 2}ft. 
long, the slip being 18°3 per cent. These engines are very 
compact, but somewhat peculiar, The rod connecting the 
reversing gears passes across the top of the cylinders very close 
to them, the steam pipe being at the back. The air pump 
is between the slide bars above the bed-plate. 

In No. 2225 we have a return t> the annular type shown 
in No, 2218, but now arranged for screw engines. Vertical 


cylinders are placed over the crank shaft, each with its con- 
necting-rod passing from a guided crosshead on the top of the 
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cylinder through the central passage to its crank. Air pump 
crossheads, which serve also for feed and bilge pumps, are 
worked by levers directly attached to the connecting-rods, and 
accordingly carried on swinging fulcrums ; these pumps are 
all arranged above the jet condensers, which are at the sides. 
The whole apparatus is very compact and neat. The model 
is from the steam yacht Hebe, but similar engines were fitted 
in H.M.S. Pelterand Despatch, of 220 horse-power, in 1866-8. 

No. 2226 brings us back to the paddle steamer, in the 
shape of the well-known oscillating engine of the type patented 
by Joseph Maudslay in 1827. The example is from the 


steamer Mersey, built of iron at Millwall by Samuda Brothers | 


in 1859 for the West Indian mail service. She was 260° 4ft. 
long, 30°2ft. beam, 16°2ft. deep, had a mean draught of 
18-5ft., and a gross tonnage of 1001. The cylinders are 
60 x 60. The general arrangements of this class of engine 


are too well known to require description. Suffice it to say that | 
the upper framing is tied to the engine bed by eight inclined ' The entirely new docks, viz.:—Canada Branch Docks Nos. 1 We are likewise indebted to Mr. Lyster for the two engrav- 






as 


>> 


She was | 
180ft. long, 28°3ft. beam, with a mean draught of 10}ft., | 
Horizontal engines, by | 


The | 
link-motion is counterbalanced, and reversed by rack and | 


Abderton Ba5;n 





| are of the return connecting-rod pattern. In the latter we 

come to the rotary expansion valves introduced by Joshua 
| Field, driven by spur gearing from the crank shaft. The 
vessel was one of the earliest ironclads, built by. Laird -at 
Birkenhead in 1862. With two cylinders, 91 x 54, she did 
12 knots, 4000 horse-power being indicated. The series con- 
cludes with model No. 2231, which shows the inverted 
tandem compound engines of the White Star Britannic, built 
at Belfast by Harland and Woolf in 1874. With a boiler 
pressure of 701b., 13 knots was made on her first voyage out, 
the high-pressure cylinders, 48 x 60, being on the top of 
low-pressure, 83 x 60. The scale of these boautiful models 
varies from 4 to ,,, but is mostly y,. They are kept in 
slow motion by belts driven from’ shafting turned by com- 
pressed air. 


| 








LIVERPOOL DOCKS IMPROVEMENTS. 


In our issue of the 28th ult. wo give an illustration and 
description of the Vulcan, a powerful and deep-working 
bow-well bucket ladder dredger just added to the dredging 
plant of the Mersey Docks and Harbour Board. In view 
of the increased dredging facilities recently provided, it 
may be of interest to give a few general particulars of the 
improvements made and still vigorously being made on the 
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LIVERPCOL DOCKS 


Liverpool estate of the Mersey Docks and Harbour Board. 
These improvements consist of instalments of two large 
schemes initiated with the object of making and maintaining 
| the port of Liverpool fully capable of dealing conveniently 
with steamers of the very largest class. The first of these 
schemes, authorised by Parliament in 1891, with subsequent 
additional powers, comprised alterations of the docks at the 
north end of the estate, those chiefly affected being the 
| Canada and Huskisson docks. 
Previous to the beginning of this year the Sandon Half-tide 
Dock—the key of the new system—having two deep-water 
| entrances, 100ft. and 80ft. wide respectively, from the river, 
| had been completed and brought into use, and a large extent 
of quayage in the Canada and Huskisson docks had been 
| altered so as to afford much greater depth than formerly. 
| Many of the quays also had been provided with new wide 
sheds, some of one-storey and others of the two-storey type. 


ROAR Lf _ 


N 
Not DOCK 


CANADA BRA 








\ & 
aa 
© 


ao. x 





“THe Encinecer” 


wrought iron columns, which with the six excentric rods of 
the valve gear and air pumps give a singular appearance to 
the whole. 


and with 201b. steam and 30 revolutions the engines drove | 


knots. One paddle-wheel is shown with fixed, the 
other with feathering, floats ; the frames of the ship are also 
shown. Models 2227 and 2229 do not seem to be shown, but 
No, 2228 brings us to the three-cylinder epoch with the 
engines of H.M.S. Octavia. She was originally a 51-gun sail- 
ing frigate, of wood, but was altered in 1860 to a screw frigate 
of 3161 tons, carrying 35 guns. 
all 66 x 42, the cranks being at 120 deg. to secure good 
balancing. Steam jacketing is employed. Each cylinder 
has two double-ported slide valves driven by the gear 
patented by Charles Sells in 1859. In this the valves are 
all worked from a shaft, each by an excentric set at a suitable 
angle of advance for the corresponding crank, the shaft being 
driven by four spur wheels carried in an adjustable frame, 
by moving which the shaft underwent a relative angular 
movement which reversed the engines, or would alter the 
point of cut-off from :25 to *16 of the stroke. The two 
condensers are opposite the cylinders, the pumps are driven 
by additional rods from the outermost cylinders. Steam at 
20 lb., with 694 revolutions per minute, gave a speed of 12} 
knots and 2265 horse-power, on the ship’s trials in 1861. 


her at 11 


| 
| 


Both these and the engines of H.M.S. Agincourt, No. 2230, | of deep-water docks in the form of branches out of the | sell it. 





The vessel carried twelve days’ supply of coal, | 


The cylinders are in a row, | 
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LIVERPOOL DOCKS 


and 2, and Huskisson Branch Dock No. 1, with the like first- 
class shed accommodation, have been brought into use. At 
present this northern system is being farther extended by the 
construction of the Canada Branch Dock No. 3, and the 
alteration of the old Sandon Dock by making an increase of 
about 13ft. to its depth and the addition of five double-storey 
sheds on the north and east quays. Adjoining this system 





of docks, the Brocklebank Dock, which, as will be seen | 


from the plans herewith, lies between the Canada and 
Langton docks, is being deepened, the passage between 
it and the Canada Dock is also being deepened, and 
a new wider and deeper passage is being constructed between 
the Brocklebank Dock and the Langton Dock, so that the 
Brocklebank Dock may form a proper link between the 
deepened Canada Dock and the modern group north of it, 
| consisting of the Langton, Alexandra, and Hornby docks, whose 
depth of water, already suitable for modern vessels of fair 


draught, will be increased by a system of impounding and | 


pumping.. The dock known as the South Carriers Dock, 
| lying east of the Brocklebank Dock, is being converted into a 
| graving dock, 800ft. long and 100ft. wide, and to give easy 
access to this dock for long steamers it has been necessary to 
make gates 135ft. wide. 

The second of the schemes referred to concerned with 
the south end of the estate, comprised the construction | 





| Queen’s and Wapping docks, with improved Passages 
leading to them from the Brunswick Dock, the deepening of 
| the latter dock itself, and the construction of new deep-water 
| entrances from the river at its south-west corner. The latter 
| entrances are completed—though a considerable amount of 
| dredging in the fair-way has yet to be done, and is now in 
| hand—the Brunswick Dock deepened, a new passage 100v{t, 
| wide, formed between it and the Coburg Dock, and another of 
| the same width, and in the same line betwen the Coburg and 
| Queen’s docks. The Queen’s Branch Dock No. 1, with two. 
| storey sheds on its quays, has also been completed. 

The works now under construction comprise one branch 
dock and graving dock out of the Queen’s Dock, and two 
branch docks out of the Wapping Dock on the site of the old 
King’s Dock and tobacco warehouses. It is further 
contemplated to extend the Brunswick Dock by a quay in 
continuation of the present east quay of that dock on the site 
of the Union Dock and Brunswick Graving Docks, and so get 
deep water quayage in a long length there, with wide single. 
| storey sheds. At the Herculaneum Dock, a new graving dock 

—745ft. long, with entrance 80ft. wide—is being constructed 
and is approaching completion. The above programme of 
alterations and additions involves a vast expenditure. Upto 
the present time, almost six millions have been expended 
on the scheme since 1891, the estimated cost of the whole of 
the outlined works amounting to 84 miilions sterling. The 
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following figures as to the estimated ultimate cost, and the 
expenditure to July 1st of this year, have been courteously sup- 
plied by Mr. Anthony G. Lyster, M. Inst. C.E., the engineer. 
in-chief, under whom this great scheme of improvements to 
the dock system of Liverpool is being carried out :— 








Estimated ultimate total cost as per statement sez. t £ 
to the solicitor on the 14th October, 1904 .. 7,663,705 
Ditto, Canada Branch a oy r= 284,C00 
Additional works in hand or contemplated. . 551,000 
£8,498, 705 
Expenditure to Ist July, 1904, as per 
statement sent to the solicitor, 14th 
October, 1904 .. 2. os oc oo «» £5,817,514 
i. eae 274,000 
Hornby Spoil Bank s 54,285 
Brocklebank Improvements 9,778 
—— 5,655,597 
£ 2,848,158 
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ings which we reproduce above. These show well the docks 
which have bcen alluded to in the foregoing article, the 
tinted portions representing the new works. 








UnireD STATES SHIPBUILDING PLANTS SoLD.—On October 25th 
the Harlan and Hollingsworth plant of the United States Ship- 
building Company at Wilmington, Del., was bought by George K. 
Sheldon, of New York, representing the ae Pe committee, 
which has now secured all nine plants, The following are the 
amounts paid for the several properties:—Bethlehem Steel Com- 

any, South Bethlehem, Pa., 7,500,000 dols.; Union Ironworks, 
San Francisco, Cal., 1,700,000 dols.; Crescent Shipyard, Elizabeth, 
N. J., 150,000 dols.; Samuel L. Moore and Sons Company, Elizabeth, 
N. J., 205,000 dols.; Canada Manufacturing Company, Carteret, 
N. J., 200,000 dols.; Eastern Shipbuilding Company, New London, 
' Conn., 145,000 dols.; Bath Ironworks, Bath, Me., 340,000 dols.; 
Hyde Windlass Company, Bath, Me., 225,000 dols.; and Harlan 
and Hollingsworth, Wilmington, Del., 685,000 dols. Add to these 
figures 50, dols, which was paid for the D ie rty mortgaged 
| to the Mercantile Trust Company, of New York, and it will be 
| found that the United States Shipbuilding pape was sold for 
| 11,200,000 dols., against which was issued 20, ,000 dols, in 
| preferred and common stock and 9,000,000 dols. in bonds, a total 
of 29,000,000 dols. The capital stock of the subsidiary companies 
has not yet been sold. Mr. Sheldon’s bid of 200,000 dols. for the 
stock was not deemed satisfactory and the receiver refused to 
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Le Turbine a Vaporeeda Gas. -By Inc. GiusrpPE BELLUzZzO. 
413 pages, large 8vo., 22 tables, 300 illustrations. Milan: 
U. Hoepli. 

Tus preface to this book is dated October, 1904, so that 
it is the latest shot of the now rapid fusillade of publica- 
tions on the steam turbine problem. The enterprise of 
the publishers is evidenced by the date 1905 printed on 
the title-page. It goes .one better than being 
up to date, and its modernity is surpassed by 
the ambitious character of its contents and the 
enthusiasm of the writer. When he is unaware of 
the details of a construction he is describing, as is not 
rarely the case, this does not prevent him from going 
fully into the matter. He surmounts such difficulty by 
opening his paragraph with the remark: ‘The construc- 
tion is probably analogous to . . . ,” and then follows, 
not only a description of the probable construction, but 
also sometimes criticism of it and suggestions for im- 
provement, One would imagine that the ingenuous 
enthusiasm of youth could not go further than this into 
the future knowledge to be gathered in 1905 and there- 
after; but it also takes another lively direction in the 
matter of mathematical analysis and demonstration. 
When a mathematical ‘difficulty presents itself, the facing 
of which would lead to greater complexity than is deemed 
wholesome for the readers of the beok, it is calmly 
trodden under foot with an artless and smiling “ suppo- 
niamo”—“let us suppose!” Thus the extremely 
interesting and important problem of the strength of 
discs rotating at high speed is attached in connection 
with the Laval turbine on page 259, and solved by the 
device of “supposing ” that the radial and tangential 
stresses are equal. Now, from the stage of the in- 
vestigation reached just before this “supposition” 
is introduced, it is easy to deduce that these stresses 
are not equal except for one special form, which it 
is found impossible in manufacture to follow closely. 
But ‘the author throughout his book makes references 
to English, German, French, and American literature, 
while this particular problem has already been fully and 
correctly treated in books in these languages. Italian 
engineers are not worse mathematicians than those of 
other countries, and should not be put off with sup- 
posititious investigations of important practical problems. 
The game of “let us suppose” is a charming one for 
playful mathematicians who have to invent posers for 
matriculation examinees and who have no other connec- 
tion with practical life; but whenever it is proposed for 
engineering guidance, no language is too strong for its 
condemnation, as not only idle and frivolous, but also as 
fraught with the gravest possibilities of danger. 

Ing. Belluzzo’s book is profusely and finely illustrated. 
The second part of it, covering over 150 pages, is devoted 
to more or less detailed descriptions of the construction, 
the methods of design, and the working tested results of 
the turbines on the market under the names of Laval, 
Seger, Riedler-Stumpf, Parsons, Rateau, Zoelly, and 
Curtis. Large space is naturally devoted to Laval, 
Parsons, and Curtis. Here the available statistics of tests 
are brought together in a useful way, and the author's 
calculations from- these are also given. There is an 
absence of dimensioned sections, which is probably 
unavoidable, but in the text are given many useful leading 
dimensions of the theoretically interesting parts. The 
last chapter is devoted to the results obtained in marine 
propulsion. This latter part of the book is the best deserip- 
tive treatise on this subject that we have yet examined, 
putting aside blemishes of the kind already mentioned. 
According to our opinion, however, the major part of it 
should stand at the beginning of a treatise on turbines, 
as we do not believe in students studying the theory of 
machines before they are made acquainted with the 
machines as they actually exist. 

The first two-thirds of the volume are devoted to the 
theory of thermodynamics, and its application to turbines. 
This alsois profusely illustrated by diagrams. The treatment 
s entirely and laboriously graphic. In this respect it is 
novel and original; but we do not like this kind of 
novelty. To spend pages of diagram-drawing, diagram 
explanation, reading, and diagram interpretation in the 
discovery of simple results that might be easily expressed 
in a score of words, is tedious in the extreme. ‘To give 
elaborately-described diagrams, which enable us to caleu- 
lite graphically % from v, or v from h, in the formula 
i. 7 , and to repeat these time after time throughout 
the boo whenever the same simple calculation recurs, is 
to nguseate common-sense engineers with graphics run 
crazy. It is a serious disservice to the cause of the 
promotion of the utilisation of the beautiful and useful 
art of graphical ‘calculation. In this volume this pro- 
cedure is pursued solely from a determination to exclude 
from the theoretical development all algebraic investiga- 
tion by equations of the common type. Such deter- 
mination evidences a sacrosanct enthusiasm for the noble 
art of graphics, whose birthplace most of us are willing 
and grateful to acknowledge is Italy; but it shows child- 
ishness on the part of the devotee. 

Moreover, in most, or very many, diagrams in this book 
the graphic method is made more difficult and tedious 
than usual. In the drawings the lines are given one set 
of hanies by letters placed at their intersecting points, 
such letters having.no sort of relevance to the things 
indicated and measured by the lines. In the text another 
wholly different set of algebraic names, such as h, w, v, d, 
g, ace given to the same things. When a score or so of 
quantities are involved, the labour of interpretation 
becomes excessive. One has (1) to learn a lengthy 
arbitrary algebraic symbolism by heart, generally different 
for each particular problem; (2) to learn by heart the 
translation of this symbolism into another equally arbitrary 
diagram symbolism; (3) to make sure that the algebraic 


on the diagram; (5) to make sure that they are treated 
in the diagram in accordance with true physical laws; 
(6) to_see that the geometrical deductions are correct; 
(7) to check the re-translation of the geometrical results 
into algebraic symbolism; and (8) to understand these 
results as physical facts from the final translation of the 
algebraic into ordinary language. Now, Italian is a facile 
language, and Mark Twain could not make a fool of it as 
he did of German. But the simplest and straightest of 
language will not stand the strain of the above process. 
Long before we arrive at the Eighthly we have forgotten 
the alphabet, and have to go back and begin all over 
again. 

"cecahie calculation is eminently well suited for the 
study of the relations between directed quantities, and 
sometimes for arithmetic operations arising directly from 
these relations. But to invent out-of-the-way graphic 
constructions for the simplest and easiest arithmetic and 
algebraic reckonings simply for the sake of avoiding the 
use of arithmetic and algebra, even in their most 
elementary forms, is both fantastic and clumsy. LIllus- 
trations of such fantasy occur constantly throughout the 
first portions of Signor Belluzzo’s book. If all that is 
certain to be already familiar in its usual form to any 
likely reader of the book were omitted, the bulk of this 
first portion would be reduced by one-half, and the reader 
would reach the really useful portions without that feeling 
of painful weariness that results from efforts gratuitously 
and uselessly imposed. 

Besides, presumably out of sheer weariness from the 
mass of non-physical representations heaped into his 
diagram, the author himself sometimes endeavours to 
reach a conclusion by a short cut, of the truth of which 
he gives no evidence. Thus, on page 125, where he 
wishes to establish a relation between the loss of vis viva 
in the relative motion through the wheel and the 
difference of the squares of the peripheral speeds of the 
entrance and discharge tips of the blades, he quite 
suddenly—apparently in despair of ever reaching a con- 
clusion without adopting violent means to secure one— 
declares quite dogmatically that KG is the entrance 
relative velocity of the steam; actually he calls it the 
“ relative ” velocity without further specification, but it is 
discovered on the following page that he means that 
at entrance. Now the two points K and G on his diagram 
have been located quite independently by somewhat 
complex processes, neither of which have any direct 
dependence upon the conditions at entrance. Whether 
K G is actually what he states it to be we do not know 
and do not care; but he makes use of this bald dogmatic 
assertion, which he proffers without proof or comment, 
and which «@ priori has little chance of being true, in 
order to arrive at a conclusion which forms the whole 
base of the distinction between “re-action” and 
“ impulse” turbines, and of the measurement of what he 
calls the “ grade of re-action.” 

Another sample of slurring over either difficulty or 
want of exact knowledge is seen on page 294. Here it is 
stated that the worst leakage losses in a Parsons turbine 
“are those along the inside cylindrical surface of the 
casing, and it is sought to minimise these by an ingenious 
device shown in Figs. 232 and 234.” Now, this is quite an 
exciting announcement, and one naturally turns with 
eagerness to examine the Figs. 232 and 234. They are 
found to be perfectly simple sketches, having no reference 
or bearing upon the leakage referred to, or, indeed, any 
other leakage. No other illustrations in the chapter show 
any device of the kind mentioned; no further reference 
than the above is to be found elsewhere in the text. The 
“ingenious device” will remain a mystery, and the 
curiosity so cruelly aroused will remain unsatisfied, until 
Messrs. U. Hoepli publish a new and revised edition. 

The theoretical thermodynamics of gases as well as that 
of steam is expounded in the early chapters. This seems 
to be the extent of the justification for putting upon the 
title-page “ Steam and Gas Turbines.” In subsequent 
chapters, wherever a statement is equally applicable to 
steam and gas, the phrase “steam or gas” is used. As 
this occurs at a thousand places, the iteration of the same 
phrase is wearisome and annoying, and hardly forms an 
excuse for the title. No gasturbines actually constructed 
are described or referred to. But we should not omit to 
mention that the author expresses his confident convic- 
tion that before long the gas turbine will drive both piston 
and wheel steam engines, and also internal-combustion 
piston engines, out of the market. He also advises all the 
makers of steam turbines as to the constructive improve- 
ments they should adopt. 

The book has many excellent features and is well worth 
having on the shelves of the turbine engineer. The 
severity of some of our criticism is not to be construed as 
a denial of merit or of a just meed of praise. It is due 
rather to the irritation of disappointment caused by the 
contrast between the pretentious character of the book 
and the failure to find in its contents anything novel that 
is not useless, or much that is useful that is not in some 
degree spoilt by careless treatment. 
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BRIDGE AT STOKE CANON, 


THE accompanying engravings: illustrate the work carried 
out in connection with the reconstruction of North River 
Bridge, carrying the Great Western Railway over the river 
Exe, at Stoke Canon, near Exeter. The old timber structure 
of six spans was built about sixty years ago, and in the last 
week in March of this year the contract was let to the Patent 











FIRST GIRDER ON TEMPORARY STAGE 


Shaft and Axletree Company, Limited, of Wednesbury, to 
supply steelwork for a single span of 180ft., the contract for 
the work at site being placed in the hands of Mr. H. A. §. 
Fraser, of Whitchurch, Cardiff. The new superstructure, 
with the lines of rails, was erected ou temporary staging clea: 
of the old bridge, the total weight being close on 300 tons, 








CONSTRUCTION OF SECOND GIRDER 


and on Sunday, October 23rd, half of the old bridge was taken 
down and the new bridge moved in half way, and the up line 
opened for traffic on the new work. On Sunday, October 
30th, there being no traffic between 10.10a.m. and 12.15 p.m., 
the bridge was moved into its final position; the time 
occupied in freeing the girders, traversing into position, 








GIRDER READY FOR LOWERIN 


re-packing ready for traffic, being 1 hour and 40 minutes, 
the 12.8 p.m. express from Exeter to Bristol being the first 
train to pass over the bridge. The company put in the 
foundations and built the abutments. Owing to the number 
of large boulders in the bed of the river, the excavation and 
concreting below water was done by divers, the work being 
carried out by Mr. T. H. Gibbons, engineer of the Plymouth 
division. : 
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InsritUTION OF ELECTRICAL ENGINEERS : MANCHESTER 
StupENts’ Section.—The following meetifigs “and visits for the 
session 1904-1905 have been arranged..; = tings at the Municipal 
School of Technology, Sackville-street,-Manchester, at 7.30 p.m.— 
1904: November 25th, H. C. Jenkins, ‘‘ Electric Power in Machine 
Shops ;” December 16th, E. D. 8. Shelmerdine, ‘‘ Battery and 
sae Sig. a8 1905: Jan 13th, A. E. Jepson, ‘‘ Electric 
Heating ;” February 3rd, V. H.. Mahler, ‘‘ The Electric Equip- 
ment of Automobiles;” February. 24th, Mr. Buttenshaw, 
‘‘ Metallography ;” March 17th, C.R. St. John, ‘‘ High-tension 
Switch Gear ;” April 7th, M. Jennison, ‘Electric Cranes” (this 
meeting will, by the kind permission of the Principal, he held at 
the Royal Technical Institute, Salford). Visits.—1904: Decex- 
ber 3rd, Manchester Corporation Sub-stations ; December 17th, 
the Manckester Liners (s.s. Manchester City), Salford Docks. 
1905: January 14th, Messrs, Joseph Adamson and Co., Limited, 
Hydo ; February 4th, Messrs, Browett, Lindley and Co., Patri- 
croft, 
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THE IRON AND STEEL INSTITUTE. 


NEW YORK POWER STATIONS. 


We mentioned in our account of the business proceedings 
of the Institution that one of the principal excursions in 
New York was to the rapid transit subway and the power 
station of the interborough - Rapid Transit Company, 
which supplies it with electricity. We propose to enlarge 
alittle on that short account efore dealing with other 
sions of the Institute. 

the subway was commenced more 
than four years ago, and has presented some difficult 
engineering problems. It follows the line of certain of 
the busiest streets of the city, and lies beneath the tracks 
of the busiest electric tram lines. Starting from its 
southern terminus, City Hall Station, close to the Post- 
office, and not far from the famous Wall-street with 
whose reputation every one Is familiar, it continues as a 
Sak line direct to the Grand Central Station on 
4nd-street, there turns westward to Broadway, and 
continues on through that thoroughfare to 104th-street, 
a distance of seven miles. Here the four tracks divide ; 
one double-track and three-track line continues along 
Broadway to Kingsbridge, while another double-track 
line crosses under the Harlem River and proceeds to 
Bronx Park and the Zoological Gardens over a three- 
track viaduct. Each of these branches is seven miles 
long, giving a total length to the whole system of twenty-one 
miles. The northerly ends of the three-track line are to 
be elevated structures for a combined distance of 
7-14 miles, and there is also to be a short length of high 
steel viaduct one-half mile long, crossing the Manhattan 
Valley, an abrupt depression on the west side. This 
yiaduct consists of a single arched span over 125th-street, 
measuring 170ft. between the skewbacks, and a trestle 
approach on either side of it. All the remainder will be 
underground. 

Over the two centre tracks express trains will be 
worked throughout the day, running on shorter headway 
during what are termed the rush hours, 7.e., the periods 
from 7.30 to 9.30 in the morning and from 4.30 to 6.30 in 
the evening. During these latter periods the expresses 
will be run every two minutes and local trains every 
minute. Expresses will stop at three stations between 
the Brooklyn Bridge and 96th-street and all stations 
beyond. They will run at an average speed of at least 
30 miles an hour. The locals running on the two outer 
tracks will stop at all stations, these being about a 
quarter of a mile apart, and will make an average speed 
of about 14 or 18 miles an hour, including stops. Local 
stations have platforms outside of the local tracks, and 
express trains will pass through the centre without 
stopping, but at the express stations bridges will be 
erected over the tracks, so that passengers may pass 
from the local station platform to the express station 
platform. 

Express trains will consist of eight cars, with a seating 
capacity of 52 each, and standing room for 100 more, 
making the capatity of a single train 1200, and the number 
of persons that can be carried during the two rush hours 
72,000. In the same period local trains of five cars each 
will handle a maximum of 90,000 passengers. All through 
the day the express trains will be run every fifteen minutes, 
and the locals every three minutes. After the rush hours 
at night the express trains will run every half hour until 
midnight. The locals will run every three minutes, and 
from 1 to 4 a.m. every ten minutes. 

The completed subway forms a steel structure rectan- 

gular in shape and builtin an open cutting. The first step 
in its construction, throughout the greater part of its 
length was totear up the surface of the street and excavate 
it to the depth required, which averages about 20ft. Upon 
the bottom of the excavation a solid floor of concrete was 
spread, and on this floor were erected at intervals of about 
5ft., running transversely to the line of the street, frames of 
steel beams securely riveted together. These frames 
were designed to take the load of the street and the thrust 
of the side earth. Between these frames or ribs a concrete 
wall and a concrete roof is built, and between the tracks 
and supporting the roof are rows of light steel columns. 
The whole tunnel is rendered waterproof by a complete 
envelope of waterproof felt put down in layers and 
thoroughly coated with tar. The subway is carried under 
the Harlem River in a two-track tunnel, and the tunnel 
beneath the East River will take about three years to con- 
struct. The new extension, which will be a two-track 
structure, will start feom the end of the present subway 
at the intersection of Park Row with Broadway, and will 
extend beneath Broadway to the Battery, where there will 
be a loop for the use of the Manhattan trains, which will 
make the return trip to Harlem and beyond. 
_ One of the most impressive features of the subway was 
its cost. The accepted bids for the contracts of the four 
sections into which the original work was divided were :~ - 
Vor section I., £3,000,000; for section II., £5,200,000; for 
section III., £6,400,000; and for section IV., £7,000,000. 
In addition to this £200,000 was allowed for terminals 
and the purchasing of real estate. 

The power station is situated on the North River, 
between 58th and 59th-streets. It is built to contain 
eleven 5000-kilowatt engine-driven alternators to furnish 
power for subway cars, and four 1250-kilowatt 
turbine-driven alternators for supplying light in the 
subway. The building is 201ft. in width and 690ft. in 
length, The property extends 110ft. west of the present 
building to the North River, leaving space for two 
additional units. The power station machinery is 
‘ranged in six units, each unit consisting of one stack, 
twelve boilers and two engines. 

The engines were made by the Allis-Chalmers Com- 
pany. They have each two horizontal high-pressure 
cylinders 42in. in diameter, and two vertical low-pressure 
cylinders 86in. in diameter. The high-pressure cylinders 
are supplied with poppet valves so that superheated 
steam oy be used, and the low-pressure cylinders with 
Corliss valves. Each engine is rated at 7500 indicated 
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horse-power at 75 revolutions a minute, with 175 Ib. 
steam pressure at the throttle and 26in. of vacuum, The 
guaranteed steam consumption is 12} lb. of dry steam 
per indicated horse-power per hour, this steam consump- 
tion to include all steam used in jackets and re-heaters. 

Each engine is provided with an independent condens- 
ing equipment, consisting of one compound vertical 
crank and fly-wheel circulating pump, one crank and fly- 
wheel dry-air pump, and a condensing cone, or barometric 
condenser, placed immediately below each of the low- 
pressure cylinders, at a height of about 40ft. above 
extreme high water in the discharge tunnel. 

The boiler plant for the present installation consists of 
sixty Babcock and Wilcox horizontal water-tube boilers, 
each having 6000 square feet of heating surface. These 
boilers are all placed on one floor in batteries of two 
boilers each, and are supported on the steel columns of 
the building. Provision is made for superheaters. 
Grates for hand firing are installed for the first thirty- 
six boilers and automatic stokers for twelve boilers. 
Each boiler has 100 square feet of grate area. Buck- 
wheat anthracite is burned. 

Coal is deposited on the floor in front of the boilers 
through iron shoots from the coal bunkers above the 
boilers. Provision is made for twenty fuel economisers 
for heating the feed-water. These are to be placed 
immediately above the boilers, with a main flue on the 
same level. The fuel gases from sets of three boilers 
pass through each economiser, with dampers and by-pass 
flues, so that the gases may be passed directly to the 
stacks. Before entering the economisers, the feed-water 
is passed through auxiliary heaters, which receive heat 
from the exhaust steam, from the steam-driven boiler 
feed pumps and circulating pumps. 

Twenty blowers are used to furnish forced draught 
under the grates, each having a capacity of 56,000 cubic 
feet of air per minute, at a pressure equivalent to 2in. of 
water. They are each driven by a 50 horse-power com- 
pound steam engine. 

Ten steam-driven vertical feed pumps are provided for 
the present installation. 

The coal is unloaded from barges by a movable coal 
tower, which runs on a track placed on the pier at the 
foot of 58th-street. It is taken from the barge by 
a steel clam shell bucket, which hoists it to the top of 
the tower. This bucket is raised by a 200 horse-power 
direct-current 250-volt motor directly connected to the 
hoisting drum, and is unloaded into a hopper, which 
delivers the coal to crushing rolls, thence to weighing 
hoppers. Beneath the track upon which the tower runs 
is a belt conveyor, upon which the coal is delivered from 
the weighing hoppers. This conveyor takes it to the 
bulkhead line and unloads it upon a similar belt con- 
veyor, which runs through a tunnel under 58th- 
street to the westerly end of the power station, where 
the coal is elevated by a series of inclined conveyor 
belts to the level of the top of the coal bunkers. 

The bunkers have a capacity of 18,000 tons; they are 
of steel construction, with concrete arches and lined 
with cement. Iron shoots take the coal from the 
bottom of the bunkers to the firing floor in front of the 
boilers. 

The nine 5000- kilowatt Westinghouse alternators 
ordered are designed for delivering three-phase current 
at 11,000 volts, 25 cycles, at 75 revolutions a minute. 

Another interesting power station visited in New York 
is that of the New York Edison Company, which supplies 
an area of seventeen square miles with electricity, mainly 
for lighting. The largest part of the supply is generated 
at 6600 volts, three-phase 25 cycles, and is transformed 
at eighteen sub-stations to direct current for consump- 
tion. The sub-stations have also large storage batteries 
of 6000 ampére-hours capacity for three hours, to ensure 
a steady and constant supply. 

The station building is 272ft. long by 197ft. wide, and 
is divided by a longitudinal wall into engine and boiler- 
house. It contains sixteen vertical reciprocating engine 
and generator units of 8000 horse-power each, arranged 
in two rows, and fifty-six boilers of 650 horse-power each. 
The engines are of the three-cylinder, compound, double- 
acting type, with the high-pressure cylinder between the 
two low-pressures. When operating with a steam 
pressure of 180 lb. at the throttle and 27in. vacuum at the 
low-pressure cylinder, they will develop about 5500 
horse-power on less than 12} 1b. of dry steam per indicated 
horse-power hour, and are capable of developing 10,000 
horse-power at maximum cut-off. Some of the principal 
data are :—Cylinder diameters, one at 43°5in. and two at 
75°5in.; cylinder ratio, 6°02:1; crank angles, 101 deg., 
126 deg., 133 deg.; valves, Poppet high, Corliss low; dia- 
meter piston-rods, 9in.; hollow shaft, 35ft. long, 293zin. 
maximum diameter ; total weight on bearings, 490,000 Ib. ; 
tiy-wheel diameter, 23ft.; weight, 72 tons. 

Each engine exhausts into an individual surface con- 
denser, containing 9200 square feet of cooling-surface. 
Intake and overflow tunnels for the circulating water 
extend from the bulkhead under each row of engines. 
The air and circulating pumps for the condensers are 
operated by a 16in. steam cylinder with Corliss cut-off 
gear. The steam and pump cylinders arc arranged in 
tandem, with a common stroke of 24in. 

The generators are of the revolving field type; have 
forty poles, and when operating at 75 revolutions per 
minute generate 25-cycle, three-phase current at 6600 
volts. They have a normal rating of 3500 kilowatts each, 
and will carry 5000 kilowatts for short periods. After 
11 units of this type had been installed, developments in 
the steam turbine led to the decision to install turbo- 
generators in the balance of the station. One Curtis 
turbine general electric generator unit of 5000 kilowatts 
has been erected, and two more are in process of 
construction. 

The bus bars and high-tension switches for generators 
and feeders are placed in galleries designed for the purpose 
at the west end of the main operating room. On the third 
flooris the operating gallery, from which the operator has 
a full view of the engine and dynamo room. On this 





gallery are situated the low-tension pilot switches, which 
control all the high-tension switches, and on marble panels 
above these are all the indicating and recording instru- 
ments necessary for the working of the station. 

The boiler plant consists of fifty-six boilers of the 
Babcock and Wilcox type, arranged in two tiers, with coal 
bunkers above. Each boiler contains 6500 square feet of 
heating surface, and has a grate surface of 110 square feet, 
thus giving the ratio of 59 : 1 between heating and grate 
surface. Twenty are equipped with automatic stokers , 
and thirty-six with flat grates for hand-firing. The coal- 
receiving towers and ash pocket are located on the bulk- 
head extending along’ the entire river front of the 
station. 

The fuel used is known as No. 2 bituminous slack, burnt 
on perforated grates with forced draught. The appearance 
of the fire is remarkable, as the air, entering through the 
perforations, throws up little fountains of burning coal 
all over its surface. 

The engines, as the particulars already given show, are 
of great size. They were built by Westinghouse, Church, 
Kerr and Co., and drive alternators built by the General 
Electric Company. The admission valves for the two 
low-pressure cylinders are of the Corliss type; those for 
the high-pressure cylinder are double-seated drop valves 
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worked by trip on the admission side and by cams on the 
exhaust side. The valves on the lower end are placed in 
a valve chest, brought out to the side of the cylinder, 
whilst the other pair are in the topcover. The valves are 
closed by flat springs, the general arrangement of the 
exhaust valves being as shown in the accompanying 
sketch. 








THE LANCASHIRE DYNAMO AND MOTOR 
COMPANY’S WORKS. 


AMONG new companies which have made a good start 
and excellent progress in a short time may Le mentioned 
the Lancashire Dynamo and Motor Co., of Trafford Par, 
Manchester. This company was registered in April, 
1899, and the works were started in July, 1900, with some 
thirty men. As early as March, 1903, the first extension 
was commenced. ‘hen again there were two further 
extensions, both begun in September, 1903. Now, the 
area covered by the works buildings is some 16,250 
square yards, and nearly 500 men are employed. The 
company was formed for the purpose of manufac- 
turing standard sizes of motors and dynamos_ in 
large quantities on the interchangeable system, as 
it appeared to the founders that there was a big chance 
for a company worked on these lines. Some idea 
of the scale on which the business is carried out may 
be gathered from the facts that with machines up to 
40 horse-power no less than 100 are put through the 
shops at one time ; from 40 to 100 horse-power twenty-five 
are put in hand, and for higher horse-powers than 
this, as many as may be required, or as may seem 
desirable. It will readily be appreciated that action 
such as this will conduce to economy in manufacture. 
We are informed that the company has twenty-eight 
standard sizes in continuous-current machines, the powers 
of these varying from 1 to 1000 kilowatts. It does not, 
however, by any means confine its attentions to con- 
tinuous-current machines. There are twenty-one standard 
sizes in induction motors, the powers varying from 1 horse- 
power up to 759 horse-power, and also a number of stan- 
dard sizes of alternators, which range up to 1500 kilowatts 
in capacity. : 

During the time that its permanent works. were under 
construction, the company took temporary works in Croft- 
street, Pendleton, with temporary offices in the Corn 
Exchange in Manchester. At these offices all the necessary 
drawings were prepared and at the Croft-street Works the 
patterns for all the standard sizes of motors, and for the 
motors to be -used in driving the Trafford Park Werks, 
were constructed. This enabled an effective start to: be 
made in the permanent works as soon as these were in a 
habitable condition, and, no doubt, made the company 2 
money-earning concern long before it would otherwise 
have been. The works in. Trafford Park have been 
equipped with some of the latest and best machine tools. 
Indeed, we should say that but few, if any, engineering 
shops are better provided in vhis respect. Considerable 
skill has been exercised, also,. in. the. disposition and 
arrangement of these tools. In some instances they are 
grouped and run off line shafting, which, in its turn, is 
driven by motors. In a large number of instances, how- 
ever, single tools are connected direct to their own 
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motors, the wires being run to them in pipes at or below 
the floor level. We noticed even that some of the smaller 
machines were worked in this manner. These were 
in nearly every case well out in the shop and away 
from either wall, in such a position, in fact, that it 
would have been most inconvenient to use belting. 
The company ‘makes a speciality of variable speed 
motors for machine driving, a variation in speed of 
3 to 1 being obtained in the motors. The manner 
in which this is brought about is by varying the resistance 
in the shunt field. We saw this method at work on a 
number of motors in the shops. There is the ordinary 
starting resistance and automatic cut out, and in addition 
there is a rheostat, taking up but very small space and 
provided with a contact arm and a number of—some fifty 
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revolutions per minute, all speed variation being obtained 
by inserting resistance in series with the armature. This 
motor would, however, only be capable of developing 
5 brake horse-power at 300 revolutions per minute. In 
a few words, curves A and D represent variable torque 
machines such as would be used on lathes, &c., which are 
removing practically a constant amount of metal whatever 
the speed may be, while curves B and C are given to show 
the difference in efficiency in the control of a constant 
torque machine. 

The original works of the company in Trafford Park 
| consisted of two bays, each some 240ft. long by 65ft. wide. 
| In one of these there are two electric cranes, one of these 
| having a capacity of 20 tons, and the other of 10 tons. Both 
' are by Vaughan, of Manchester, and both are provided 
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—contacts. 
and the makers inform us that they can obtain a variation 


in speed of the motor by manipulation of this rheostat | 
of, say, from 300 to 900 revolutions per minute with but | 
variation in the efficiency of the motor over | 


small 


the whole of this range. In support of this asser- 


tion, and as a comparison of the different methods | 


they have supplied us with a set of 
efficiency curves, which we reproduce herewith in 
Fig. 2. In this the curve marked A shows the 
efficiency of a motor capable of developing 15 brake 
horse-power at any speed between 300 and 900 revolu- 
tions per minute, all the variation being obtained by shunt 
control only. It will be seen that the efficiency is very 
fairly high all through, and that it is but slightly less 
efficient at the slower speed—this notwithstanding that 
the motor was yielding 15 brake horse-power all the 
time. Curve B relates to the same sized motor, only in 
this case the load was dropped proportionately to the 
speed, so that at 300 revolutions per minute only five 
horse-power were being developed. The motor in this 
case was maintaining a constant torque throughout 


of control, 
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Fig. 2-EFFICIENCY CUAVcS 


its range of speed. 


This rheostat is inserted in the shunt field, | 


Curve D is the same size of hereafter mentioned. The plan also shows the positions 
iuotor arranged for controlling the speed by means of a of the principal machines and the general arrangement of 
resistance in series with the armature, the armature being | what is known as the machine department. 
capable of developing 15 brake horse-power at 300 revo- | here remarked that the works has no central power plant 
lutions per minute with a!] the resistance in series with the | of its own. 
armature. In this case the motor has to have a winding | near proximity of the Trafford Power and Light Supply 
on the armature suitable for developing 45 horse-power | Company, and we understand that electricity is obtained 
at its full speed. Consequently, when running at 900/ at a very reasonable figure. 
revolutions per minute and only developing 15 brake | the arrangements, it being only necessary to provide the 


AND MOTOR CCMPANY'S WORKS 


with three motors. The 20-ton crane can be run along to 
the end of the building so as to come over a railway of 
standard gauge, which is a siding connected with 
the Ship Canal Railway. This siding enters the works 
over a weighbridge made by Hodgson. There is, there- 
fore, an excellent means of bringing material on to the 
works, and of taking away finished articles. The Ship 
Canal, also, is but a short distance from the works, which, 
of course, adds to the facilities. 





In the centre of the length of one of the bays, and 
rather to one side, is the testing department, and here 
there are two testing beds, one being about 40ft. by 40ft. 
and the other about 40ft. by 30ft. In these two bays the 
major part of the heavy machining and erection is carried 
out. Here, too, are the painting and finishing benches. A 
noticeable feature throughout the shops is the use made 
of multiple drills and horizontal boring mills. There jg 
one fine specimen of the latter machine. It is by Smith 
and Coventry, and can take in work up to some 18ft, jn 
diameter and 9ft. high. It is like many of the other tools, 
as already mentioned, driven by a variable speed motor 
with shunt control. We noticed throughout the works 
the general excellence of the various machines, the great 
majority of which were of British manufacture. We 
noticed especially the names Craven Brothers, Kendall 
and Gent, Herbert, and Smith and Coventry. Wooden 
pulleys are much in evidence. 

The extensions to the older shops took the form of bays 
at right angles to the existing bays. They have saw-tecth 
roofs, and are well lighted. They are heated on the 
plenum system by the Sturtevant Company’s plant, 
galvanised zine trucks being taken to various parts of the 
buildings, the air being driven over steam-heated coils by 
means ofa fari. In one of the new bays, which for cor. 
venience we shall call No. I., there are a number of capstan 
and automatic machines, mostly by Herbert's, of Coventry, 
This bay, as are all the others, is served by a 5-ton over- 
head travelling crane, made by Cravens Brothers. There 

are, moreover, small tramlines, with turntables, running 
| in various directions. All the machines in this No. ], 
| bay are driven by one motor working on a line of shafting, 
| and thence by belts on to countershafting. The company 





has by no means put in separate motors for the pleasure 
of doing so. It has evidently carefully calculated out the 
| best method to employ without being particularly preju- 
| diced in one direction or the other. At the far end of 
| this;No. I.:bay,there is a space divisioned of by"means of 





The buildings have brick sides and ends, and upright 
lattice girders to he)p to carry the roof and galleries, and | 
also to provide support for the rails on which run the | 
overhead travellers. The roof is made up of light angles | 
and plates, and is partially glazed, the shop illumination 
being upon the whole excellent, though under the 
galleries it is not always as good as it might be. There 
are four sets of small tram lines running down these two 
bays already mentioned, these being cross connected in 
the middle, and provided with turntables. A glance at 
the accompanying plan will show the disposition of these 
shops, &c., as well as the other portions of the works to be 
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Fig. 3-COMMUTATOR MANUFACTURE 


It may be 
It was early decided to take advantage of the 


This, of course, simplified 
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Fig. 4—VERTICAL SPINDLE MCUTOR 










a screen of expanded metal, and in this are at present 
stored a number of stock machines. In this bay is also 
carried out the fitting together of dynamo and motor 
frames, fettling, chipping, «ce. All the new bays have 
wood block floors. 

The second bay is devoted chiefly to fitting and erecting. 
Here, too, the pole pieces are fitted on to the poles. 
These pole pieces are made up of laminated stampings, 
the stampings being ,},;in. in thickness. They are kept 
together by means of gun-metal end pieces and pins, the 
pins traversing the laminations and being rivetted over 
the gun-metal end pieces. All sizes of machines save the 
very biggest are dealt with in this bay. Between it and 
the bay next to it—No. III.—is situated a foreman’s 
office, placed on the middle length of the bays and glazed 
all round, so that there is no difficulty in seeing all over the 
twoshops. In No. III. bay the field coils are fitted on and 
some of the machines are assembled. At one end there 
is a partitioned-off portion used as a store for end 
bearings and rings, spindles, spiders, bearing brasses, 
«ke. The other end of the bay and part of the same 


end of bay No. IV. is railed off, by means of an 


expanded metal partition, a considerable space 
devoted to the manufacture, taping, &c., of former- 
wound armature coils, the making being carried out by 
men and boys and the taping by girls. The former- 
wound coils, we noticed, are put together by hand, and 


are not wound in machines as in many other shops. 


In a further railed-off space coloured sleeves are slipped 


over the various ends of the taped coils, to show which 
are which. 


The remainder of bay No. IV. is given up to the 




















) orse-power, the motor is only working at one-third its | required mains and switchboards for the power and 


load. This accounts for the low efficiency. espe en 


the motor in curve D has a much larger core loss than 
the motor in curve A when running towards top speed. 


Curve C, on the other hand, is that of a smaller sized | It wi 
mo tor vound to develop 15 brake horse-power at 900 has a considerable choice of which to avail itself. 


lighting circuits. 

has both alternating and continuous-current systems, the 

| voltage eo | 250 for lighting and 250 and 500 for power. 
0 


This supply company, we may add, 


therefore be seen that the manufacturing company 


winding of field coils. This portion of the works is 
shown in Fig. 9, page 493. A line of small winding 
machines will be noticed in the foreground. Each 
machine is friction-driven by a 1} horse-power motor 
working at 750 revolutions per minute, and at 500 volts. 








The speed of the winding can be altered at will by 
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adjusting. the position of the friction wheel with regard 
to the driving disc. An ingenious method of keeping the 
wire taut by threading it backwards and forwards over 
two friction wheels is employed in these machines, 
further tension being, if desired, put on by applying a 
prake to the spool off which the wire is being wound. 
There are other styles of winding machines, some of these 
_the smaller sizes—being driven by belting off shafting. 
There is a mechanical counter on each machine. The 
field coils, as are those for the armatures, are all wound 
on formers. When finished they are taped and varnished. 
All coils are, before being put into machines, dried in the 


We noticed that the armature core plates, when 
assembled in a machine, had several shallow. channels 
turned in them where it was desired to wind on the 
retaining bands. These channels were of such depth 
that the bands did not project above the periphery of the 
core plates, so that no allowance has to be made for them 
in the air gap. We observed, also, that gas ovens were 
used for heating the irons, solder, &c., affording a useful 
means of performing these operations. In this bay 
is the switchboard for the extensions. It is a large 


board, and the circuits are all provided with overload 
cut-outs with magnetic blow-outs. 

















Fig. 5-AUTOMATIC REVERSIBLE THREE-WIRE BOOSTER 


large cylindrical vacuum steam drying cylinder, which 
maybe seen at the far end of this bay, as shown in 
Vig. 9. It will be observed that the door of the vessel is 
shown removed. 
big brush carrying rings for the larger sizes of machines 
is performed. 

Bay No. V. is given up to the manufacture of commu- 
tators and the winding of armatures. There are several 
noticeable points in the methods employed by this 
company for these processes. The copper sectors going 
to make up the commutator are arranged with mica 
between them, and are then clamped together by means 
of four tapered wedges acting inside a cast iron ring, as is 
shown in Fig. 3. The subsequent operations of turning 
the ends and boring the inside are carried out with the 
sectors held together in this manner. Another point we 
noticed was that for certain sizes of machines each com- 
mutator sector is drilled, and has sweated into it a piece of 
flexible for jointing on to the armature winding. The method 
of sweating these joints, i.e., those between the flexible 
wire and the armature winding, is worthy of mention. 
A circular cast iron trough of the proper size is provided, 
the size, of course, varying with the different machines. 
The circular hole in the centre of the trough is in each 
case large enough to allow the commutator to pass 
through. This trough is filled with molten solder, and the 





Fig 6-ENCLOS=:D MOTOR AND GEARING | 


armature, after the joints have been properly assembled 
in clips, is gently lowered, so that the commutator goes | 
through the centre of the trough, and the armature is so 
guided that the joints to be soldered descend into the molten 
solder. The company’s officials informed us that not only 
does this make satisfactory joints, but that the process is | 
very considerably cheaper than any other yet tried. We 
saw the operation carried out several times on different 
armatures, and contrary to what might perhaps have been | 
looked for, the insulation was not injured by the heat. 
Moreover, the work done was neat and regular. 

Bay VI., and last, contains, at one end, a stores for | 
commutators, armatures, &c., and in the remainder of the | 
shop the armatures are completed and partially tested. 
We may here state‘that the"armatures ‘are tested twice— 
once in this shop for insulation, when they are labelled as 
being sound or not, and again in the machine. A 
further label is put on after this process, and the ship- 
ping clerk is bound to be in possession of these two 
labels, showing the armature to be in serviceable con- 
dition, before he allows it to leave the works. The test- 
Ing plant in this shop consists of cells, with boosters for | 





In this bay also the assembling of the | 


The tool room, which, with its’ accompanying stores, 
is situated under one of the galleries, and is near both the 
old and the new buildings, is well laid out and conducted. 
Perhaps it might have been better lighted, but we 
should say that this is its only fault. The work 
carried out in it, despite this, is excellent, and there is a 
complete checking system, by which it is known at a 
glance in what part of the shops and in what particular 
workman's possession any tool is. 

A gallery traverses three sides of the original shops. 
This is put to various uses. In one part the slots in the 
armatures are made to gauge in a machine which draws 
a cutting tool of the right size through the slots one after 
another. Near by this machine the packing cases are 
made. The remainder of the gallery is practically 
devoted to the manufacture of brush gear, kc. On a half 
landing, to which access may either be had from the 
gallery or the ground level, is the pattern shop, heated on 
the plenum system and furnished with power-driven 
lathes, saws, planers, «ce. 

In a separate building is the brass foundry. The com- 
pany does not do any of its own steel casting. Close by 
isa Lancashire boiler devoted to heating the building, 
& men’s mess-room, and a smiths’ shop with two fires 
and a power hammer motor driven. 

Detached from the main building is another, which is 
at present devoted to the storing of castings. Here, too, 
are two automatic saws, and there is also a 5-ton electric 
crane. Itis evidently intended to use this building for 
other purposes in the near future, and to extend it. We 


continuous-current motor fitted with a single reduc- 
tion. gear, the bearings on the back shaft being 
self - oiling and having spherical seats. Fig. 5 
shows one of the Turnbull and McLeod patented 
automatic reversible three-wire booster, this being one of 
the company’s special manufactures. This particular 
machine was supplied to the North-Eastern Railway 
Company for its Darlington Works. It is used on a 
three-wire system, where 70-ton cranes are working on 
each side of the system, and, in conjunction with a 
battery, it is said to prevent any serious variation taking 
place due to the suddenly-changing load and large out-of- 
balance currents. Fig. 4 is a motor with its spindle 
arranged vertically. A number of these have been 
supplied for operating in sewage works. The foregoing 
gives some idea of the scope of the Company’s operations, 
though they represent but a small part of the whole. 
We have drawn attention to several of the distinguish- 
ing features of the machines as made by this company 





Fig. 7—INDUCTION MOTOR 


There are others which, perhaps, we may usefully mention. 
Of course, the armatures are built up on a casting which 
also carries the commutator. This method of construc- 
tion is in one manner or another practically universal 
now-a-days. All the spindles where they go into the 
bearings are ground. This also is an excellent practice 
which is coming much into vogue, and which is especially 
useful where interchangeability is insisted upon. Another 
point worthy of notice is that the field coils, where 
possible, are provided with screw terminals for connec- 
tion. There are no wires sticking out and liable to come 
off. The flat strip for series winding is, as a rule, wound 
on edge. For the smaller sizes of machines the company 
has designed special sliding bed-plates. These beds are 
held down by four bolts, and are provided with runners 
and a screw fixed in a slot and capable of entering a lug 
on the underside of the machine placed on the bed-plate. 
The design in the cases of many of the machines which 
we saw struck us as being good, and, with the tools and 








Fig. 8—-MOTOR-DRIVEN 


noticed that the side towards the vacant property of the 
company is only at present temporarily boarded up. 


The accompanying illustrations and those on page 493 


give first of all a good idea of some of the types of 
machines made by the company, and next some good 
views of portions of the works. 
themselves. 
Fig. 7 represents a standard type of induction motor 
fitted with a gaslight cover over its slip rings—a machine | 


The latter speak for | 
Regarding the former we may say that 


charging, and a variable excitation alternator, capable of | which the company recommends for colliery work. | 
developing pressures up to 15,000 volts. This is used | Fig. 8 shows an open-type motor driving a centrifugal 
principally for testing materials. There are, of course,| pump. This actual plant was supplied to the Cape- 


the necessary galvanometers, resistances, &c., as well. 


| town 


Corporation. Fig. 6 is a standard type 








CENTRIFUGAL PUMP 


appliances at its command, there is every reason why this 
company should turn out good work. 








AN ErricigENT DREDGER.—The Fruhling system hopper dredger 


Thames, which has been built for the British Dredging Company, 
Limited, when operating during 
reported to have raised the material, in a solid condition, at the 
rate of over 3500 tons per hour. 
five times as fast as the same material could be lifted by an 
ordinary bucket dredger. 
builders’ yard and proceed to the Manchester Ship Canal, where 
she is to carry out some dredging operations for thet Manchester 
Ship Canal Company. 


her trials in heavy mud, is 
This is claimed to be more than 
The Thames is about to leave the 
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RAILWAY MATTERS. 


Tr is stated that cast-iron cylinder piers are to be used 
in the larger bridge; of the new lines in Burma. 


EXPERIMENTS are being made upon the North-Western 
tailway of India for the introduction of electric punkahs and lights 
in the carriages, 

Tur General Council of Lot-et-Garonne has passed a 
vote in favour of a railway penetrating into Spain by Luchon, 
Venasque, and Mouzon. 


Tse directors of the Metropolitan Railway Company 
have recently been carrying out a series of trials of new electric 
trains on the Neasden section of their newly electrified section. 


WE understand that Mr. Marsh, of the Great Northern, 
has been appointed chief mechanical engineer of tae London, 
Brighton and § South Coast Railway in succession to the late Mr. 
Billinton. 


Tue Central London Railway from 8.10 till 9.45 a.m., 
and again from 4.40 to 7.6 p.m., has a two minutes’ service of 
trains, Although the New York Elevated Railway has a circular 
track, it only attains the same limit. 


Ir is stated that the Union Pacific Railroad Company 
will soon have in operation several gasoline motor cars between 
Omaha and local stations on its Nebraska line. The cars will be 
built in the shops in Omaha as quickly as possible. 


Tue first section of the new electric tramways at 
Exeter will be completed by the first weekin December. By the time 
various preliminaries have been gone through, however, the sec- 
tions will not be open for traffic until the New Year. 


Tue electric tramway from Royton and Crompton was 
opened recently. It couples up the tramways of Oldham and 
Rochdale. The 63 miles of single track, with twenty-three junc- 
tions, loops and cross-overs, and 30,000 yards of new granite paving, 
have been laid in the short time of fourteen weeks. 

Recentty the new electric locomotive belonging to the 
North-Eastern Railway made a series of trial trips from the Quay- 
side to the South Trafalgar goods station, Newcastle, and the 
experimental runs proved that the current could be equally well 
collected from the overhead wires as from the live rail. 


It is proposed to construct a new light railway through 
part-of the West Riding of Yorkshire and North Lincolnshire, 
commencing at Ackworth, near Pontefract, and ending at the 
proposed new dock at Immingham, a total length of 49} miles. 
pane survey has already been completed, and the necessary plans 
made, 


It is rumoured that Liverpool is being mapped out by 
two of the trunk railway companies with the object of combined 
collection of goods and parcels and of concerted action in the 
running of passenger trains on rival lines. The London and North- 
Western and the Lancashire and Yorkshire Railway Companies are 
the two lines concerned. 


THE opening of Axholme Railway, from Crowle to 
Haxey, in Lincolnshire, took place on the 14th inst. The first 
consignment was 216 bags of potatoes for conveyance to Mex- 
borough, in Yorkshire. Other consignments consisted of hay, 
corn, carrots, and coal, It is expected that the line will be open 
for passenger traffic in a few weeks. 


Puans are being considered for the New York avenue 
bridge, which will be 500ft. long, carrying that avenue over the 
proposed series of tracks in the Eckington yards. In connection 
with the proposed changes in the T street. bridge, which will be 
about 650ft. long, it is said that the railroad company wishes to 
build a bridge 24ft. wide instead of 30ft. 

Tue London ‘County Council has decided on the con- 
struction of about six furlongs of electric tramways on the conduit 
system in Rosebery-avenue, Finsbury. The cost of the roadwork, 
including plate-laying and paving works, but not including any 
portion of the electrical equipment, is estimated at £22,500. This 
amount does not cover the cost of the rails required for the work, 
estimated at £3500. 

A pEcULIAR locomotive which was built in the year 
1874 is at present at work at the Coed Taloa Colliery, North Wa'es, 
The frame and wheels are the remains of an old coal wagon, and 
upon this frame has been fixed an old portable engine, the motion 
of the main shaft being communicated by cog wheels to the axle of 
the wagon, geared in such a manner as to add considerably to its 
power. The speed limit is six miles per hour. 


Tue Pennsylvania Railroad Company has placed an 
order for 6200 cars, 6000 distributed among the American Car and 
Foundry Company, the Pressed Steel Car Company, the Standard 
Steel Car Company, and the Cambria Steel Company. The other 
200 ordered are steel coke cars, and with 600 ordered several weeks 
ago, are additions to the equipment. They will be built by the 
Cambria Steel Company. The value of the 6200 cars ordered is 
about £1,120,000. 

Tue Board of Trade have recently confirmed the Order 
made by the Light Railway Commissioners :—London United Tram- 
ways—Light Railway Extensions—Order, 1904, authorising the con- 
struction of light railways in the County of Middlesex, between 
Hounslow and Cranford, and between Heston-Hounslow, Han- 
worth, Twickenham, and Sunbury Cross, being extensions of the 
existing and authorised undertaking of the London United Tram- 
ways (1901), Limited. 

Tue inhabitants of Mitcham are disappointed at the 
action of the Board of Trade in granting a twelve months’ exten- 
sion of time for the construction of the light railway in their 
district, and at a recent meeting they called upon the Parish 
Council and the Rural District Council to convene a conference of 
local authorities with a view to arranging public ownership and 
control of the light railway, in order that there might not be any 
further delay in the construction of the line. 


THE President of the Board of Trade states that new 
‘‘tube” schemes or large railway extensions for the metropolis 
must still be considered as subject to the warning given in the 
House of Lords that no enterprises of the kind can be considered 
by Parliament until the London Traffic Commission has issued its 
report. The President intimates, however, that exception might 
be made in urgent cases, and it is, of course, open to promoters to 
make application to Parliament in the usual way. 


WE understand that the Midland Railway Company 
has opened a new ge Sarma at Toton, South Derbyshire. 
The London and North-Western Railway Company has also 
established similar sidings at Welham Junction, near Market Har- 
borough, which will enable coal from the North Derbyshire and 
district collieries to be re-labelled from the company’s system to 
the Great Western line. The London and North. estern Com- 
pany also contemplates affording traders additional accommodation 
of this character at other points. 


Two methods of deadening the noises on the elevated 
roads in Chicago are said to have been presented to the sub-com- 
mittee of the local transportation committee. One suggestion 
proposed encasing the existing structure in concrete. The present 
tes would be removed and the rails supported on beams of creosoted 
wood, laid purge | on a bed of sand or some other cushion, 
This in turn would be laid in a trough formed by cement walls 
Cement cross-ties would be 


resting on the top of the structure. 
used to bind the structure together, 





NOTES AND MEMORANDA. 


Tue gold-mining industry in Lapland has been closed, 
owing to the bad results obtained. 


Tue Corporation of Dover propose to supply electric 
light and power to about a dozen villages near, and to extend their 
electric tramway system another two miles. 


Ir experiments now being made with the concrete 
superstructure for the piers along the Government ship canal at 
Sault Ste. Marie prove satisfactory, it is probable that in the future 
the piers will be made of concrete above the water-line as fast as 
repairs are made, 


ARRANGEMENTS have been completed at Barrow for an 
extension of the already large petroleum storage to include new 
tanks for petrol andnaphtha, and when this has been completed, it 
is said that Barrow will become the most important port in the 
country for this trade. 


A consuLaR despatch from Callao, Peru, reports that 
there is a very large coal area in the Department of Ancachs. It 
is situated about 66 miles from the port Chimbote. In the Santa 
Valley coal exists in immense quantities ; in fact, it is said that it 
can be traced for 20 miles. 


Tue Brooklyn navy yard and the Mare Island navy 
yard have each been given orders to build a collier authorised by 
Congress at its last session. These colliers will be the largest and 
fastest in the world, and 1,250,000 dols., say, £250,000, was appro- 
priated for the construction of each. 


Ir is stated that M. Pelletan has signed an order to begin 
building ten defensive submarines of a new type. Six of the small 
boats, which will not weigh more than 44 tons, will be constructed 
at Cherbourg and four at Rochefort. . They will be known as the 
Wasps, and will be numbered from one to ten. 


A sIMPLE and efficient polarity indicator may be made 
from white blotting paper saturated with a solution of potassium 
iodide. When a test is to be made the paper is moistened and the 
leads pressed down upon it about a jin. apart. The positive end 
will turn brown, while the negative will not be affected. 


An interesting plant has recently been laid down in 
Northern Italy. The works are situated near Grono, amongst the 
Alps, and energy is transmitted some 20 miles to Nombro at 
40,000 volts. The reason for this very high voltage was that the 
engineers wished to get the loss of energy in the line down to 4 or 
5 per cent., and to use wires not more’than 6-5mm., in diameter, 


ANOTHER stride has been made in the application of 
wireless telegraphy in America. During seventy-five minutes five 
messages were received at New York with ease and accuracy from 
the De Forest Tower at the St. Louis World’s Fair, The messages 
were sent from altitudes varying from 800ft. to 1500ft. The 
apparatus was hung below the main basket, which was found to 
be unfitted for sending the messages. 


THE United States Bureau of Naval Construction has 
made an exhaustive inquiry into the expense of building warships 
in Government yards, as compared with the cost of putting out 
such contracts to private companies, and in the report decides in 
favour of the latter, This is due to the fact that Government 
workmen are paid higher rates. The report advises the placing of 
future orders with private companies, 


WueeEts with deep rims should never be joined by 
internal flanges and bolts ; centrifugal force tends to open the joint 
and bring a leverage to bear upon the bolts, which may be as much 
as four to one, compared with the same bolts in direct tension. In 
the case of thin-rimmed wheels, as rope or belt pulleys, for 
example, where internal flanges are almost a necessity, this lever- 
age is not nearly so pronounced, but still it exists, and should be 
taken into account. 


Tue Portland cement industry is making rapid strides 
in Canada, and the time is approaching when the requirement of 
that country will be supplied entirely by domestic manufacturers, 
The chief centre of the industry is in Ontario, which made 
695,260 bbls. in 1903, as compared with 31,924 bbls. ten years ago. 
There were nine plants in operation, and four under construction. 
The new plants are being erected at Belleville, Raven Lake, 
Wiarton, and Brantford. 


EXPERIMENTS which have been carried out on the 
weight of crowds go to show that the loading of 821b. to 102 lb. 
p2r square foot usually assumed in Germany in floor design, and 
prescribed by the Ministry of Public Works for this purpose, is far 
too low to allow for conditions that may frequently occur. It is 
urged that this figure should be raised to at least 123 Ib. to 133 lb. 
per square foot, otherwise the assumed factor of safety may be 
encroached upon materially. 

Ir is stated that the United States Admiralty have 
decided to build three ‘‘ scouts” with a speed of 25 knots and 
armed with three-pounders. These vessels, it appears, will be 
very similar to those already built for the British Navy, though 
full details are lacki This decision shows, at least, that the 
utility of a “‘ scout ” class is recognised by an enterprising nation ; 
but it was none the less rash of the Admiralty to have ordered so 
many as eigit ships of an untried type. 


Tue telephone tunnels in Chicago are being used for a 
decidedly novel purpose. A_ large office building is in course of 
construction, and a considerable quantity of earth is being 
excavated for its foundations. In order to avoid the troubles 
which attend the use of ordinary dump carts on such crowded 
streets, a shaft has been sunk at the site of the building to the 
tunnel mentioned, and through this the earth is lowered to cars 
running on tracks through the tunnel to the lake front. 


TE Customs return of iron and steel exports from the 
North of England during October are oe as regards 
pig iron, as there is a drop of 34,000 tons.on last year, but manu- 
factured iron and steel shipments are satisfactory. The totals 
were :—Pig iron, 75,945; manufactured, 14,070; steel, 28,481 tons. 
Of railway material and bridge work despatched, 14,000 tons went 
to India, 5000 to West Australia, 3000 to Cape Colony, and 2000 to 
Egypt. Russia took 700 and Japan 1100 tons of pig iron, 


PLatinum of atomic weight 195, specific gravity 21°5, 
fusing point 1750 deg. Cent., the most malleable metal known next 
to pon} prone silver, resists oxidation at high temperature, and is 
unaffected by acids. The world’s production ranges annually 
between 160,000 and 170,000 troy ounces, supplied chiefly from 
Russia, and Colombia, South America, Owing to the war in the 
Far East the price has advanced so much for ingot platinum at 
New York that it is now nearly the valuation of gold, and about 
34 times that of silver. 


For more than twenty years, says the Journal de St. 
Pétersbourg in a recent issue, researches have been made with a view 
to fixing on a waterfall capable of furnishing sufficient power to 
pig d St. Petersburg with electricity. Hitherto, the most suit- 
able for this purpose appeared to be a cataract in Finland, which 
it was proposed to utilise for the working of an electric tramway. 
Further researches, however, have resulted in the discovery of the 
Kiviniemi Waterfall, on the river Voksen, forty-six miles from St. 
Petersburg, with energy equivalent to 25,000 horse-power. This 
waterfall is about forty-five miles closer to the metropolis than 
that in Finland, and is offered for sale at a considerably smaller 





price. Unless the difficulties of conveying the current prove 
insuperable, the Kiviniemi Waterfall will be purchased, 





————— 


MISCELLANEA. 


Dcurinc the past month orders for twenty-one new 
large ships have been placed with the yards on the Great Lakes in 
the United States, 

Tar Canadian Association of Steam Engineers intend 
to pecition the Ontario Legislature to pass an Act requiring every 
man in charge of a steam engine of over 25 horse-power to have ai 
engineer's certificate. 


Ir has been decided to build at St. Petersburg next 
year a new model yard for naval construction. The plan has been 
already drawn up, and the work of carrying it out will cost the 
State one million roubles, 


WE learn that Sir Charles Hartley and Sir John Wolfe 
Barry, consulting engineers to the Natal Government, have resigned 
their posts in consequence of the Government having disregarded 
their plans for harbour development. 


Tue Secretary of the United States Navy intends to ask 
Congress for an increased force of naval officers and sailors, as 2087 
officers and 62,368 men will be required to man the ships building 
or built, or over twice the number at present sanctioned, 


Tue Right Hon. Lord Reay will present the prizes at 
the Northampton Institute for the session of 1903-4, on Friday, 9th 
December, at eight o'clock. The prize delivery will be followed by 
a conversazione, which will be continued on Saturday, 10th 
December, 

Tue French Ministry of Marine have decided to 
organise an official race for motor boats from Calais to Dover, to 
take place next spring. The object of the race is understood to 
be the deciding of the best clas: of motor boat for use in connection 
with the French navy. : 


Last Saturday the Lebaudy airship made its twentieth 
ascent this year. Leaving Moissons at 4.27 in the afternoon it 
made for Freneuse and Bonnieres. On returning it performed 
several evolutions, and was brought back to the shed at 4.55. The 
maximum altitude was 110 metres. 


Tue question of an improved system of water supply 
for shipping purposes at North Blyth is not yet definitely settied, 
It is proposed to lay mains along the North-Eastern Railway 
Company's staiths at the north side of the river, and in this 
way — much quicker than can be done at present by 
the water ts. 

Tue Simla Waterworks 
General Beresford-Lovett’s sch 
Sutlej, and recc ds instead another arrangement—a_ bhydro- 
electric scheme—whereby the electric power for both pumping and 
for lighting the station is to be obtained by the erection of turbines 
in the Nautikhud Gorge. 


Ir is announced that after the 19th inst. our warships 
will come home every two years instead of three, and the time 
officers have to spend abroad will consequently be reduced by one- 
third. Ships will come home more frequently and be always kept 
in good fighting condition, no repair work being allowed to 
accumulate, as it sometimes does at present, 

Tue Admiralty have issued orders for the entry of a 
large number of lady tracers in Devonport Dockyard. _ It is under- 
stood there are vacancies in all the departments in both the north 
and south yards, The ladies will be employed under the Factory 
Acts, will commence work at nine o’clock in the morning, ani 
leave off at the same time in the evening as the Dockyard work 
men. 

Captain T. S. Baupwiny’s airship, says the Scientific 
American, flew through the air at St. Louis October 25th, in the 
face of a ten-mile breeze, at the height of half a mile for a 
distance of about ten miles, Several accidents occurred during the 
trip, the more serious of which was the breaking of a chain, which 
caused the operator to open the gas valve, bringing the craft to 
the ground. 


Tur Institution of Civil Engineers of Ireland, as a 
result of the success of the experimental excursion to Belfast in 
June last, hope to organise a similar meeting next year. It was 
indicated by the President at a council meeting that the place 
selected might be Rosslare and Fishguard, where harbour works 
are in progress connected with a new cross-Channel service to the 
south of England. 


Water wheels are fairly common in China, but wind- 
mills are practically unknown, though China is by no means a 
windless country, such as Burmah is in many parts. Simple wind 
motors, costing little and easy to erect, could well be used for 
many purposes where cheap power is required, especially for 
pumping and general irrigation work, and once introduced their 
simplicity and comparative cheapness would appeal to the native 
mind, 

A commiTTEE have reported to St. Austell Rural 
District Council that a harbour of refuge was absolutely necessary, 
and should be situate at seme point between St. Ives and Padstow, 
to accommodate all classes of shipping, irrespective of size, On the 
question of expenditure they could form no opinion. It was 
agreed to forward the report to the joint committee of the 
Cornwall and Devon County Councils, who are considering the 
subject. 

In the consular report for Greece it is stated that there 
is no accurate survey of the country. The work necessary to 
obtain this is being carried out under the direction of the Ministry 
of War. It appears to be proceeding somewhat slowly, as it is 
estimated by the department that thirty years will be required to 
complete it at the present rate of progress. A first triangulation 
of the whole of Greece has been completed, a second of the greater 
part of continental Greece, a third and fourth of the greater par- 
of Thessaly. 

Ar its sitting last Monday, the 14th, the Canal Com- 
mittee of the Lower House of the Prussian Diet passed the first 
reading of the Bills providing for the construction of the Dortmund- 
Rhine Canal, the canalisation of the Lippe from its mouth to 
Hamm, the construction of supplementary works on the Dort- 
mund-Ems Canal, the construction of a canal from Bevergen on 
the Dortmund-Ems Canal, a ship canal on the Weser at Heme- 
lingen, and to bear a third of the cost of the building of the dams 
on the tributaries of the Upper Weser. 


Tue war between stone, brick, and concrete is going 
on apace in America, and the stone men of Topeka, Kansas, have 
united with the brick manufacturers in opposing the use of cement 
blocks as brilding construction in that city. A petition has been 
filed by the cement building stone manufacturers for a revision of 
the building laws, in order that concrete cement blocks and brick 
may be admitted. A hearing has been ordered, and a number of 
tests are now being made to see whether the cement blocks are 
fireproof, and also whether they should be permitted to be used in 
construction, 

Tue Island of Ouessant was chosen by the French 
Minister of Marine for the first wireless telegraph station, 
recently opened to the public, because it is that portion of France 
which extends furthest into the Atlantic on the route of vessels 
entering or leaving the Channel, It is at the highest point, called 
the Stilf, where the station is established, and the instruments 
have at present a range of 150 kiloms. = 93 miles, which, it is ex- 
pected, will be increased. The Matin, which gives these 


Committee have rejected 
for obtaining water from the 











particulars, believes that a second radiotelegraphic station will 
shortly be opened to the public on the Mediterranean, 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—F. A. Brocxnavs, 7, Kumpygasse, Vienna, 
CHINA.—K&LLY AND Watsu, Limirep, Shanghai and Hong Kong. 
FRANCE.— Boyvgeau AND CuRvILuet, Rue de la Banque, Paris. 
GERMANY.—ASHER AND Co., 18, Unter den Linden, Berlin. 

F. A. Brocxnaus, Leipzic ; A. TwEITMEYER, Leipzie, 
INDIA.—A. Je CoMBRIDGE AND Co., Railway Bookstalls, Bombay. 
{TALY.—LOESCHER AND Co., 307, Corso, Rome ; Bocca Freres, Turin, 
JAPAN.—KELLY AND Watsu, Limirep, Yokohama. 

Z, P. Maruva anv Co.; 14, Nihonbashi Tori Sanch 
RUSSIA.—C. RickER, 14, Nevsky Prospect, St. Petersburg. 

g, AFRICA.—Wat. Dawson & Sons, Limirep, 7, Sea-st. (Box 489), Capetown. 

GorDON AND Gotcu, Long-street, Capetown. 

R. A. Taompson anv Co., 83, Loop-street, Capetown. 

J. ©. Juta anv Co., Capetown, Port Elizabeth, Johannesburg, 

Bast London, Grahamstown, King Williamstown, Stellenbosch 

Hanve Hovuss, Limirep, Kimberley. 

ADAMS AND Co., Durban and Mariteburg. 
AUSTRALIA.—GorDon anp GorcH, Melbourne, Sydney, and Brisbane. 

R. A. Taompson anv Co., 180, Pitt-street, Sydney; Melbourne, 

Adelaide and Brisbane. 

TURNER AND Henperson, Hunt-street, Sydney. 

NEW ZEALAND.—Uprton anv Co., Auckland ; Craia, J. W., Napier. 
CANADA.—Montreat News Co., 386 and 888, St. James-street, Montreal, 

Toronto News Co., 42, Yonge-street, Toronto. 

UNITED STATES OF AMERICA.—InrTeRwatTionaL News Co., 88 and 

85, Duane-street, New York ; Sunscriprion News Co., Chicago. 
STRAITS SETTLEMENTS.—KE Ly anp Watsu, LimitEp, Singapore. 
CEYLON.—Wisayartna anv Co., Colombo. 
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copy as issued by the Publisher includes a copy of the Supplement, 
and subscribers are requested to notify the fact should they not receive 
u, 





*.* If any subscriber abroad should receive THE ENGINEER in an 
imperfect or mutilated condition, he will oblige by giving prompt 
information of the fact to the Publisher, with the name of the 
Agent through whom the paper is obtained. Such inconvenience, 
if suffered, can be remedied by obtaining the paper direct from 
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TO CORRESPONDENTS. 


4 In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

4" All letters intended for insertion in Tae ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

42” Wecannot undertake to return drawings or manuscripts ; we must, 
therefore, request correspondents to keep copies. 

REPLIES. 

Aqua.—Nevill’s hydraulic tables are all but universally accepted. You 
will find in his book a complete disquisition on the subject. 

G. K.—We very much doubt if all the information you require has 
appeared in any one journal. Why not apply to the Water Board, 
Savoy-buildings, Strand’? 

Surrotk.—You might try “The Motor Manual,” by the publishers of 
the Motor, price Js ; ‘‘ Motor Cars and the Application of Mechanical 
Power to Road Vehicles,” by Rhys Jenkins, M. Inst. Mech. E.; London: 

Fisher Unwin ; ‘‘ Modern Engines and Power Generators,” by Rankin 
Kennedy,” vol. iii.; London: The Caxton Publishing Company, 

Mac (Glasgow).—The work done by each stroke of the piston is complete 
in itself, and nothing would be gained in the way you seem to think 
possible. The only advantage conferred by a condenser is that it 
removes back pressure to the extent of 10Ib. or 121b. per square inch, 
and so more power is got out of the engine for the same consumption 
of coal. Unless your engine is now overloaded you will not gain any 
advantage by altering its speed. Whether it is overloaded or not we 
will tell you if you will send us a set of indicator diagrams. 


INQUIRIES. 
NICKEL STEEL TUBING. 
Siz,—I should be much obliged if any of your readers could inform me 
where I could obtain nickel steel tubing jin. diameter with a ,',in. bore. 
November 16th, J. B. D 





ERRATUM. 





In our issue of November 4th, on page 452, in line 10 of the article on 
the Powell Wood-preserving Process, for the word “porosity,” read 
* non-porosity.” ; 








MEETINGS NEXT WEEK. 

Society or Arts.—Wednesday, November 23rd, at 8p.m. Ordinary 
meeting. Paper, ‘‘The Systematic Promotion of British Trade,” by Ben. 
H. Morgan. 

Permanent Way InstituTion.—Saturday, November 19th, at 2.50 p.m. 
Visit to view the Midland Railway Company's Locomotive and Carriage 
Works at Wigston. 

Tue InstTiTuTION oF Civit EncingEeRs.—Tuesday, November 22nd, at 
8 p.m. Ordinary meeting. Paper, “ Distribution of Electrical Energy,” 
by John Francis Cleverton Snell, M. Inst. C.E. 

InsTITUTION OF ELECTRICAL ENGINEERS: BrRMINGHAM LocaL SECTION. 
—Wednesday, November 23rd, at 7.80 p.m., in the Physics Theatre of the 
University, Edmund-street. Address by Dr, W. E. Sumpner, M.I.E.E. 

Tas Junior InstTiTUTION OF ENGINEERS.—Monday, November 2lst, at 
9,20a.m. from Euston. Visit to Dudley Port and Birmingham to inspect 
the Central Station of the South Staffordshire Mond Gas Company and 
the Nechells Gasworks of the Birmingham Corporation. 

Tae Roya Sanitary InstitvuTe.—Saturday, November 26th, at 11 a.m., 
at the Council Chamber, Exchange-buildings, Nottingham. Discussion, 
‘Some Present-day Asi of Conservancy Systems,” by Philip Boobbyer, 
M.D., M.8., M.R.C.8., Medical Officer of Health, Nottingham. | 

Tue Farapay Socrety._Wednesday, November 23rd, at 8 p.m., in the 
Library of the Institution of Electrical Engineers, 92, Victoria-street, S.W. 
Papers: ‘‘ Recent Investigations Bearing on the Theory of Electrolytic 
Dissociation,” by Professor L. Kahlenberg, Ph.D. ‘‘The Potential of the 
Hydrogen-oxygen Cell,” by F. J. Brislee, M.Sc. 
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DRY AIR IN THE BLAST FURNACE. 


We commend to those of our readers who are 
interested in the manufacture of pig iron the paper 
read by Mr. James Gayley at the New York meeting 
of the Iron and Steel Institute. An abstract of 
the paper, which omits nothing essential, will be 
Smok elsewhere in our pages. Mr. Gayley deserves 
credit for an original research carried out at con- 
siderable expense, and with eminently satisfactory 
results. He has arrived at certain conclusions 
which we hold to be wrong. About the facts we 
have no doubt. We take exception to the hypo- 
thesis which he has framed to account for the facts. 
The questions raised are extremely attractive both 
from a ehemical and a thermal point of view, and 
we trust that they will be discussed by chemists 
and metallurgists very fully and very fairly. 

We can narrow the issues by confining our atten- 
tion to a few facts taken at haphazard from many. 
Mr. Gayley has arrived at the conclusion for reasons 
set forth in his paper, that a considerable advantage 
would be gained if blast furnaces were supplied 
with dry air instead of with air containing moisture. 
It is a familiar truth that cold air will carry less 
moisture than hot air. Availing himself of the 
fact, Mr. Gayley constructed a large cooling 
chamber, fitted with multitudinous pipes, through 
which brine far below the freezing point flowed. 
The air on the suction side of the blowing cylinders 
passed through this chamber, was cooled down, de- 
posited its suspended moisture, and entered the blast 
engines well desiccated. The result, as set forth, 
was that while with normal blast the output 
of the experimental furnace was 358 American 
tons per day, and a coke consumption of 2147 lb. 
per ton, with dry blast the output became 447 
tons, and the coke 1726 lb. per ton. Thus we have 
a saving of 421 1b. of coke per ton of pig. The 
precise figures given by Mr. Gayley show that 





Pa 


during a period of thirteen days the average 
moisture in the atmosphere was 5-66 grains per 
cubic foot, and in the dried air 1:75 grains. Sixty- 
nine pounds of water were removed from the blast 
per ton of iron produced, which represents an 
average of 23,192 lb., equivalent to 2784 gallons, for 
the twenty-four hours. This weight was calculated 
from the volume of air blown into the furnace, as 
shown by piston displacement. For four days 
during the above-named period the water caught in 
the tank underneath the refrigerating chamber 
amounted to an average of 21,561 1b. equiva- 
lent to 2588 gallons, for the twenty-four hours, 
which is in very close agreement with tke other 
figures. 

With these data before us we are in a position 
to consider what actually took place. The first 
fact is that under no circumstances can water enter 
a blast furnace unless a tuyere is leaking. All the 
69 lb. of water per ton of iron made was converted 
into superheated steam in the heating stove. It is 
a weak point in Mr. Gayley’s paper that he only 
incidentally mentions the temperature of the blast, 
which, he says, was not much more than 800 deg. 
Fah., and could not be more because of the defective 
construction of the stoves. The temperature of the 
blast with dry air and moist air are important factors. 
We are left to believe that the drying of the air 
made no difference. So far, then, we have injected 
into the furnace 69 1b. of superheated steam with a 
temperature of at least 800 deg. Fah. per ton of iron. 
At the blast pressure each pound of saturated steam 
would have a volume of about 20 cubic feet. We 
do not pretend to know what the volume would 
become when superheated, because there is very 
little settled by direct experiment; but if we assume 
that the volume was trebled, we have 60 x 69 = 4140 
cubic feet of steam per ton, a volume quite insig- 
nificant as compared with the 40,000 cubic feet of 
air per minute sent through the tuyeres. Taking 
the figures in another way, about 21,000lb. of 
steam went into the furnace, while 1,001,2801b. of 
iron were made. To convert 21,000lb. of water 
into steam would require about 21001b. of coke per 
twenty-four hours. The actual saving effected was, 
however, 188,189 lb. of coke per twenty-four hours, 
which is quite out of all proportion to the saving 
effected by removing water; and, furthermore, it 
must be remembered that the coke in the blast 
furnace did not evaporate the water ; that was done 
in the stove by waste gas. Again, the quantity of 
water going in in the air is as nothing to that con- 
tained in the ore. We may therefore reject, once 
and for all, the theory that the saying effected was 
secured by avoiding the loss of heat expended in 
converting suspended moisture in the air into steam. 
To the chemist we must leave the consideration of 
the effect on the working of a blast furnace of the 
injection of a comparatively small volume of super- 
heated steam. Possibly dissociation would take 
place not far from the tuyeres; but this would 
not represent loss, for further up in the furnace 
the hydrogen liberated would, no doubt, combine 
again with the oxygen, and give back all the heat 
energy expended in bringing about dissociation. 

It is not necessary, however, to cast about for 
recondite chemical or thermodynamical explana- 
tions of how or why economy was secured. The 
saving was, we hold, the result not of using dry air, 
but of using cold air. The chilling of the air 
augmented its density, and virtually increased the 
delivery of the blast engines, while the pressure, 
and, consequently, the work done, remained un- 
altered. 

Mr. Gayley gives a table of temperatures but not 
volumes. We may supply the deficiency for a few 
taken at hazard. The inlet or suction tempera- 
ture being 70 deg. Fah., the volume per pound is 
13-342 cubic feet, the chilled temperature from the 
cooling chamber to the blowing tubs was 20 deg. 
Fah., and the volume 12:08 cubic feet; on another 
occasion the atmospheric temperature was 80 deg., 
the volume of one pound was 13:59 cubic feet. 
This was reduced in the refrigerating chamber to 
22 deg. Fah. and 12°13 cubic feet. We have 
here a very ample augmentation in the weight 
of the air blown in, the blast pressure remaining 
unaltered, and we find accordingly that while 
“before applying the dry blast the engines 
were running at 114 revolutions and supplying 
40,000 cubic feet per minute, the revolutions 
were gradually reduced to 96, thereby reducing the 
volume of blast over 6000 cubic feet per minute, 
and increasing the efficiency of the engines by 
14 per cent. With dried blast 96 revolutions per 
minute of the blowing-engines burned nearly 1 per 
cent. more coke and produced 89 tons more pig iron 
in twenty-four hours than 114 revolutions on 
natural air. The reduction in the revolutions 
resulted in a gain of 150 deg. in temperature of 
the ‘blast, which even with this increase, through 
lack of area in the waste gas ports of the stove, did 
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not average above 870 deg.”” — As we have just seen, 
the reduction in volume reached as much as 12 per 
cent., which fairly enough approximates to the 
14 per cent. given by Mr. Gayley. 

The blast furnace is a remarkably delicate 
chemical apparatus, and the facts before us open 
up a field for inquiry that has scarcely yet been 
touched. It is well known to most iron makers 
that the weather has a very considerable effect in 
modifying the output and quality of the iron. 
We can call to mind a furnace in Staffordshire which 
obstinately refused to make anything but white iron 
when the wind blew from a certain quarter. We 
venture to think that we have shown that no reason 
whatever can be assigned for the improved working 
of Mr. Gayley’s furnace on the ground that the air 
was dried. On the other hand, things become 
pretty clear as soon as we remember that the density 
of the air was augmented some 10 or 12 per cent. by 
the cooling. Even then, however, something 
remains to be explained. We gather that the 
experimental furnace had not been working with 
sufficient blast; consequently it could not carry an 
adequate burthen even by driving the engines hard. 
Cooling the air had the same effect as augmenting 
the output of the blast engines. Whether, however, 
the increased density of the blast and the absence 
of a small quantity of superheated steam played any 
special part in the internal economy of the furnace 
is a matter which deserves careful inquiry. We 
trust that Mr. Gayley will be able to put ironmakers 
under more obligations when he has pushed his 
researches somewhat further. 


THE USE OF ELECTRICITY IN FACTORIES. 


Tn our issue of the 21st October we gave in full 
the text of the new regulations which the Home- 
office proposes to institute regarding the use of 
electricity in factories. These regulations were 
widely circulated in draft, and were accompanied by 
a notice setting out that any objection of substance, 
made by employers, workpeople, or other persons 
affected, would be carefully considered by the 
Secretary of State, and would, if necessary, be the 
subject of full inquiry made by a competent person 
appointed by him. It was further stated that all 
persons concerned would be entitled to a full 
hearing at such inquiry, and that the report of the 


person holding the inquiry would be considered by 
the Secretary of State before the regulations were 


finally put into force. Any objections to the sug- 
gested regulations had to be lodged with the Secre- 
tary of State within forty days from the 15th of 
ast month. It is not our purpose to detail in the 
present instance the whole of the innovations. 
Those interested have before now doubtless 
mastered them. Our aim is rather to consider 
what, if any, objections are likely to be made to 
the intended action of the Home-office, and 
whether or not such objections are valid. 

There is reason to believe that some of the new 
regulations are being viewed with small approval by 
users and manufacturers alike. Perhaps it may be 
well to give a few examples. The first regulation 
states that “ All wires in connection with the supply 
shall be enclosed in strong metal casing, and, where 
this is not practicable, they shall be so arranged 
that there shall not be any danger of shock or of 
fire.” It is pointed out by some persons that it 
would be exceedingly difficult satisfactorily to draw 
the line between places where it was and was not 
practicable to use protection of this kind for the 
wires. It is, moreover, objected, and with a con- 
siderable amount of reason, that wires in metal 
cases are inaccessible and difficult to inspect; that 
it is not easy to localise faults in them and hard to 
maintain a good insulation resistance between con- 
ductors and earth, owing to the condensation of 
moisture. The encasing of electric wires in metal 
tubes for circuits in buildings was at one time 
enthusiastically received as being the universal 
panacea for all ills. If our memory serves us 
rightly, a system of this type received an award 
some nine or ten years ago from the Society 
of Arts. Experience has shown, however, that 
though good in some cases, this method cannot be 
employed universally. This is especially so in 
places where there is any tendency to dampness. 
Metallic casing, moreover, is expensive, and people 
are now-a-days not unnaturally desirous of spend- 
ing as little on capital account as possible. To take 
its place it is suggested that cables supported on 
insulators spaced a suitable distance apart would 
afford all the required safety. They would, it is 
urged, have the advantage of being readily accessible, 
and a good insulation resistance could be main- 
tained. Again, the new regulations demand the 
provision of a switch to every single arc lamp, even 
when these are connected in series and prevent the 
control of are lamps in groups when the pressure 
exceeds 250 volts above earth. Now, in many 





instances lamps are run in series on 500 volt circuits, 
and the use of 500 volts is likely to become more 
and more general as time goes on. Hence, it 


‘| would not appear to be out of the way to request 


ré-consideration of this clause so that such a voltage 
might be included. The case might, perhaps, be 
met by an alteration to the effect that where the 
pressure cannot exceed, say, 6C0 or 650 volts, it 
would be sufficient if one properly designed double- 
pole switch, conveniently placed, were provided for 
each series of arclamps. On the other han, it 
must not be lost sight of that whereas it is un- 
doubtedly convenient to have several lamps in 
series, yet saving can frequently be effected by the 
ability to switch out lamps not actually giving useful 
light. So that there are those who will not, if 
they can help it, use these high voltages and num- 
bers of lamps in groups except when they are in 
series on a constant current. One more example 
will suffice with the foregoing to give some idea of 
the trend of the regulations. It is proposed to 
insist that all metal holders for incandescent lamps, 
the frames of all motors, and the metal casings of 
all wires, switches, fuses, and cut-outs, should be 
efficiently connected with earth. As far as we can 
see, exception is only taken with regard to the 
incandescent lamps. In this connection it is urged 
by some that the increase in cost resulting from 
the enforcement of this provision would render the 
electric lighting of factories prohibitive. Moreover, 
the plain pendant fitting could not be employed. 

Such, then, are some of the views taken by those 
whom the new rules will concern in one way or 
another. There is no reason to doubt that these 
and other objections will receive due consideration by 
the Home Secretary. No one will say that every 
reasonable precaution should not be taken to 
prevent accidents and possible loss of life. Yet, on 
the other hand, it must be remembered that the 
electrical industry in this country has from the out- 
set been severely hampered by legislation. Just 
now there is a widespread and increasing movement 
to adopt this form of energy in factories and work- 
shops for both lighting and power. It would be a 
thousand pities to do anything to stop this enter- 
prise. The methods of wiring are not what they 
used to be. We do not now-a-days, for example, see 
plain gutta-percha wires led over and touching 
steam pipes or carried in a haphazard manner in 
marline slings—proceedings not unknown in the old 
days. Still, some sort of supervision is a necessity, 
and we have but little doubt that the new regula- 
tions as finally agreed will be acceptable to all 
parties concerned. Already we in this country 
have to be far more particular regarding electrical 
installations than are our near neighbours on the 
Continent. We do not recommend the adoption 
in their entirety of continental methods, but we do 
say that restrictions can be carried too far. For 
this to be so in the present instance would still 
further help to strangle an industry which appears 
to be making increasing headway after a very 
laborious commencement. 


VALVES AND VALVE GEAR. 


REcENTLY much information concerning the latest 
types of “distribution” valves has been published 
in our columns. The word “ distribution” is very 
convenient because it admits of wide application. 
Distribution valves are those which “ distribute ” the 
steam in an engine. In our pages have been 
described the system of distribution used in high- 
speed engines in this country, and in engines of all 
kinds exhibited at St. Louis. Practice differs very 
much. There are several conditions to be satisfied, 
and while some engine builders comply with one 
set, others comply with other conditions which they 
regard as the more important. It seems clear that 
we cannot have everything, and individual pro- 
clivities very largely determine what the valve gear 
of a steam engine shall be. One man purchases 
simplicity at a price, another saves coal by intro- 
ducing complexity, and soon. But there is reason 
to believe that a change is gradually taking place 
in valve gear as in everything else mechanical. 
The slide valve and Corliss rotary valve are gradu- 
ally being superseded by the piston valve and the 
drop valve, and rivalry may be regarded as existing 
between only these two. The rotating Corliss 
valve will, indeed, continue to be made, so will the 
ordinary slide valve; but neither can any longer be 
considered to represent the very best practice. 

Confining our attention, then, to the piston and 
the drop valve, let us see what can be said for and 
against both. The only advantage possessed by the 
piston valve is that it requires less power to work it 
than does the slide valve. A bare statement of this 
kind, however, does not do justice to the situation. 
The saving in power is quite an anciliary matter. If 
a valve can be worked easily, the valve gear will 





enjoy a special immunity from the chance of break. 
down and the certainty of wear and tear. When 
superheated steam is employed, slide valves are yer 
liable to cut the working faces. It would be he 
painting the lily to expatiate on the benefits which 
are, at least in theory, conferred by the piston valye 
On the other hand, there are serious obstacles in the 
way of its use. We need not stop to consider an 
of these but one. It is now clearly understood that 
if an engine is to rank with the best, the percentage 
of clearance must be very small. Now, with the 
piston valve it is unfortunately very large, because 
in order to get sufficient port opening, the steam 
must be able to escape through orifices all round the 
barrel in which the piston valve works. Besides 
this, the piston valve must be very large in diameter, 
and we get a heavy and expensive engine. It would 
appear that, if the piston valve is to be used, it 
might be better to model it on the same pattern as 
the old “long D” slide, with a flat face, double 
ported if necessary, next the cylinder, and a curved 
back. Such valves have been used with very great 
success for years with low pressures, and there 
ought to be no insuperable difficulty in remodelling 
them to suit the high pressures of the present day, 
Be this as it may, the normal piston valve entails 
large cylinder clearance, and that being the case, 
engines fitted with it can never attain the maximum 
possible economy in the use of steam. It may 
perhaps be worth while here to say that some sixty 
years ago Seaward patented the application of four 
independent flat-plate slide valves to a cylinder, 
two for admission and two for exhaust. The 
clearance in this case was about as small as it is 
possible to make it with sliding valves of any kind; 
but we do not suppose that the inventor saw that 
any advantage was to be gained from this. Indeed, 
it is only within the last few years that the influence 
of clearance on the consumption of steam in an 
engine has come to be understood and appreciated. 
Rankine made a mistake, and what ‘he said was 
taken without question as true, and clearance 
regarded as of little effect so long as there was 
enough compression. 

Turning, now, to the drop valve, we find in ita 
system of distribution which has only-one serious 
defect. We use the word “drop” here advisedly, 
to distinguish the valve which we have in mind 
from the double-beat or Cornish valve. That is a 
very beautiful mechanical device, but its use entails 
an amount of clearance nearly, if not quite, as great 
as that pertaining to the piston valve. The drop 
valve is a conical or a tubular valve, controlled by a 
dashpot, and its design and construction have been 
brought to such perfection that it works with abso- 
lute silence and entirely without jar or shock or 
clatter. Its great defect, to which we have referred 
above incidehtally, is that engines fitted with it 
cannot be run comfortably at a speed of more than 
about 90 revolutions per minute. But even this 
defect is being got over, and the use of the lever 
lifter with an automatic travelling fulerum—first, 
we think, brought prominently into public notice at 
the Diisseldorf Exhibition two years ago—is doing 
much in skilful hands to permit of speeds much 
greater than that we have named being attained. 
It is certain, however, that in many cases the most 
has not been made of the drop valve, and one pur- 
pose we have had in view in writing this article is 
to call attention to the superlative advantages 
which the drop valve confers on those who wish to 
build steam engines of maximum economy. As the 
drop valve is most usually fitted, we find a chamber 
constructed at each end of the cylinder in which 
the valve is placed, a port of some considerable 
cubic capacity being required to carry the steam 
into the cylinder. The arrangement is convenient, 
no doubt, in various ways ; but it is very defective. 
To take full advantage of the drop valve it must be 
placed directly on the cylinder cover, and the 
smaller face of it should coincide when closed 
with the inside cover face. There will then be 
no clearance — provided the exhaust valve is 
made and fitted in the same way — save 
that between the piston and the cylinder 
cover; in other words, clearance will be the least 
possible. Those of our readers who are familiar 
with ammonia gas compressors for refrigerating 
plant will understand at once what we mean. The 
suction and delivery valves in the ammonia gas 
pumps are drop valves, the inner faces of which are 
flush with the cylinder cover when shut, the pistons 
all but touching them at the end of each stroke. 
That there is nothing impossible in what we sug- 
gest is demonstrated by the fact that steam engines 
have been made in this identical way in Germany 
and France, and given much satisfaction. There is 
another method of distribution which gives much 
the same result—we refer to the rotating plate 
valves on the cylinder cover at one time made by 
Sulzer, and introduced into this country, if we are 
not mistaken, by the late Bryan Donkin. We 
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have not seen any engine fitted with this gear for 
a long time. erat ; 

In designing distributing valves the primary 
object of the engineer should be to get rid of waste 
spaces. In a word, to reduce clearance to the 
lowest possible point. But he cannot stop here. 
He has next to consider how a valve properly 
designed and properly placed is. to be moved. 
Curiously enough, a great many patents have been 
taken out for improvements in valve gear, all 
intended to better the time function ; and the same 
ground is gone over and over again. But the 
ordinary drawing-office chief takes little thought of 
this. In other words, improvements in the action, 
as apart from the construction of distributing gear, 
all appear to emanate from a very limited number of 
brains. No doubt the lesson is that the head 
draughtsman has, as a rule, to see first of all that his 
vear will work, and will go on working for years, 
aa that it shall not cost too much, nor break down 
readily. After that come its merits as a distributing 
system. The steam-using world is pretty far yet 
from being supplied with the best possible valve 
sear; but there is no lack just now of people who 
are trying to do better, and so far as the stationary 
engine for mill or power-house is concerned, it is 
beyond question that the drop valve fitted on the 
cylinder cover direct promises the maximum 
possible economy in the consumption of steam— at 
least, in so far as any valve gear can affect that 


consumption. 


ELECTRIC TRAMWAYS IN LONDON. 

Tue first electric tramway on the overhead 
trolley system in this country was established at 
Leeds exactly thirteen years ago, and it is therefore 
probable that London would have enjoyed the 
advantages of improved transport facilities on the 
tramways several years ago if it had not been for 
the determined opposition of the London County 
Council to the use of overhead wires, and the 
evident intention to squeeze private enterprise 
entirely out of existence in the metropolis. Over- 
head wires were held in absolute abhorrence by a 
majority of the members of the County Council, 
who decided that they -hould neither be introduced 
by tramway companies nor by the County Council 
themselves. The only concession ever made—and 
that, too, after negotiations extending over two 
years —was to allow the London United Tramways 
Company to adopt the trolley system on the three 
short terminal lines on the borders of the county in 
the west of London. All attempts made by this 
company to extend the system have been fruitless. 
All endeavours made by other companies in the 
south and south-west of London to obtain powers 
to construct trolley lines have been equally unsuc- 
cessful, owing to the refusing of the schemes by the 
County Council, even if the local authorities have 
regarded them with favour. The County Council 
has plainly indicated, if not in words at all events 
by its actions, that a tramway undertaking other 
than by itselfs shall not exist in London; and 
the Council finally came to the conclusion that 
of the surface contact system and the conduit 
method, the latter was the only one suitable for the 
requirements of the metropolis. This fact was 
emphasised by the purchase and installation at the 
Camberwell depot of a short section of conduit tram- 
way which had been on exhibition at the Agricul- 
tural Hall, and which on a memorable occasion was 
shown to metropolitan borough engineers and sur- 
veyors and borough councillors as being typical of 
what the London County Council intended to in- 
troduce on the tramways, but which was not 
adopted. The County Council selected a conduit 
system of its own, and once again the borough 
councillors and officials, in May of last year, had 
impressed upon them the advantages of the conduit 
system as then put down on the Westminster- 
Tooting tramways. 

It will be seen from the attitude of the County 
Council in the past, and the impressions which it 
has sought to create in the minds of the twenty- 
nine borough councils in London, that the former 
have placed the conduit system before the latter as 
the ideal and only method applicable to the needs 
of the metropolis. If not, the County Council 
would never have agreed as ti did four years ago 
to the insertion of a clause in the London County 
'ramways (Electrical Power) Act, 1900, providing 
that the consent of the several road authorities 
must be obtained to the use of an overhead system 
of electric traction in metropolitan districts. This 
clause, which became Section 23 of the Act, was not 
accepted in ignorance, because the County Council 
was aware of the definite intention of the Lambeth 
and Wandsworth local authorities to resist the 
introduction of the overhead-trolley system. 

{t must be remembered, too, that it was 
through the districts of these two authorities that 





the County Council proposed to construct the first 
electric tramways in London, and that other road 
authorities were also opposed to the use of 
overhead wires. The County Council now find, 
however, that the right of veto given to the 
borough councils is a millstone around their necks, 
and as the former are merely the tramway authorities 
and the latter are the road authorities, the borough 
councils are the masters of the situation in regard 
to tramways in general, and in respect of the use 
of overhead wires by virtue of the _before- 
mentioned Section 23 of the Act. The fact that 
this power of the borough councils hampers the 
promotion of electric tramways has only been 
recently recognised in official circles, and its admis- 
sion is due to the endeavours put forth by the 
County Council ‘to establish the overhead-trolley 
system on certain of the lines which are leased 
to the North Metropolitan Tramways Company in 
the northern and eastern parts of London. The 
desire to install the trolley system may be attri- 
buted partly to the considerably greater expendi- 
ture incurred in the construction of the conduit 
method per mile of track, and partly to the 
engineering difficulties encountered on the north 
of the Thames, combined with the narrowness of 
some of the thoroughfares. But the majority of 
the borough councils concerned refuse to permit 
the establishment of overhead wires, and hence 
the wish of the County Council to secure the 
recision of their right of veto. 

The London County Council is certainly 
courageous if it thinks that Parliament will 
consent to the proposal to be made in the ensuing 
session to relieve the Council of the obligation to 
obtain the permission of the road authorities to 
the employment of aérial wires for tramways. 
Almost every one who has to journey to and fro 
daily deplores the lack of adequate transport 
facilities along most of the existing tramway routes ; 
but how can an elected body, which has for years 
retarded the progress of tramways which companies 
were prepared to construct, and which agreed to 
submit to the wishes of the road authorities, expect 
that Parliament will relieve it of responsibilities 
which it assumed with its eyes wide open only 
four years ago? We do not say that as the tram- 
way authority the County Council should not be 
allowed to convert the existing tramways to the con- 
duit or the trolley system in the suburbs, but the 
fact that it is not the road authority, and that 
by Sec. 23 the County Council has strengthened 
the position of the borough councils, cannot pos- 
sibly improve the position of the County Council 
itself. How can the latter ask for that which it 
has steadfastly refused to accord to others for 
years past ? How can it hope for a parliamentary 
reversion of policy of four years ago? How can it 
be expected that pending the publication of the 
report of the Royal Commission on London Traffic, 
Parliament will be induced to grant omnipotent 
powers in regard to London streets, when nearly 
everybody believes that the future transport 
facilities for London must be by means of under- 
ground and not by surface lines? How can the 
County Council ask for a removal of the veto of 
road authorities when other tramway promoters, 
equally as well as the tramway-promoting County 
Council, are suffering from the same cause in 
different parts of the country? If the veto in regard 
to tramways and methods of traction is to be re- 
moved, it must be by legislation in respect of the 
whole country. The past-masters in blocking tram- 
way progress can surely not be given facilities 
which do not exist in any other part of the country. 
If London is to be relieved, tramway promoters in 
the provincial towns have an equal claim for con- 
sideration with the retarding agent of electric trac- 
tion on London tramways during the past decade. 
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MUNICIPAL MONOPOLIES IN PARIS. 


Ir there are conditions under which public transport, 
lighting, and other services could be conveniently and 
profitably carried out by a municipal council, they would 
seem to exist in Paris, where, until quite recently, the 
methods of dealing with traffic were more defective than 
in any other city in Europe, and the price of gas was 
nearly twice as much as it was in London, while even 
now the cost of electricity is so high that its use is 
limited as much as possible. The Paris Municipal Council 
saw an excellent chance of making-a clean sweep and 
taking over all these different seryi¢es, with the profits 
attached to them. It started with: the transport service 
and followed up with the gas; but, having got far enough 
to see the practical results of a monopoly, the Council is 
beginning to doubt whether, after all, pin enterprises 
are so profitable when they pass into the hands of newly 
created municipal departments. The idea of taking over 
the omnibus service on the expiration of the present 
monopoly seems less attractive in view of the heavy losses 
sustained by some of the tramway companies, as the 
result principally of experimenting with defective electric 
systems, and although the Municipal Council has been 





authorised to take over the omnibus monopoly in 1908, it 
is by no means improbable that it will renew the contract 
with the existing company, or make over the concession 
to some other concern, under conditions more satisfactory 
to the public. It could hardly improve upon the arrange- 
ment with the Metropolitan Company, whereby the 
Council made the tunnels and cuttings, and thus obtained 
a part ownership, as well as a participation in the 
profits, until the expiration of the concession thirty 
years hence, when the lines will revert to the Council. 
In the case of the gas monopoly the situation 
is by no means encouraging. During the few years 
that have yet to elapse before the monopoly expires 
the company is obliged to sell gas at 20 centimes 
per cubic metre, any loss to the company from this 
reduction being made up for out of the rates. Although 
this is a very curious way of cheapening gas, the con- 
sumer is so well satisfied with the intervention of the 
Municipal Council that he approves of its taking over the 
monopoly when the time comes. When the question of 
gas was discussed by the Municipal Council it was prce- 
posed, at the same time, to take back the concessions 
from the six private concerns on their expiration in three 
or four years’ time. The Chamber of Deputies has 
authorised the Council to work the electrical service on 
its own account, and the matter is now before the Senate; 
but a large number of councillors are of the opinion that 
the municipal working of these services is being carried 
too far. They have good grounds for their opposition in 
the losses sustained by the municipal power station 
which supplies electric light to the central markets. 
Meanwhile the six private companies—Edison, Clichy, 
Eclairage et Force, Air Comprimé, Champs Elysées, and 
Rive Gauche—refuse to lay down any more mains, or 
improve their installations in any way, as they consider 
that they will not be able to get back their capital 
during the three or four years the concessions have still 
to run, and they are so far limiting the expenditure that 
some of them are even unable to accept new customers. 
Electricity for lighting and power purposes is so costly 
in Paris that the Municipal Council had hoped to treat 
with the companies under the same conditions as it did 
with the gas company, that is to say, to arrange for a 
reduction in the price of current on condition of the 
council making up for the difference in case of loss. 
Unfortunately, such an arrangement seems out of the 
question in view of the fact that a cheapening of current 
would inevitably bring in a considerable number of new 
customers who could rot be supplied with the present 
limited installations. As the Council is unable to come 
to a decision as to whether it will renew the concessions 
or take over the working of the electrical service itself, 
a technical commission has been appointed to go 
thoroughly into the question, and it is hoped that an 
arrangement will be come to for a proper distribution of 
cheap current, although it is evident that, in any case, 
the work of laying down new plant and new mains could 
not be terminated in less than eighteen months or two 
years. It will thus be seen that the problem of the 
municipal working of the various services is presenting 
very serious difficulties. The principal drawback is that 
the Municipal Council is an ideal employer of labour 
from the workman's point of view, in the sense that the 
higher positions are something of a sinecure, owing to 
the number of engineers employed, while the workmen 
in the municipal service have better pay and shorter 
hours than in the private industry. This is all very well 
as a means of creating a higher standard of labour, but 
it is not always conducive to economical working. 








DOCKYARD NOTES. 


Tue cruiser Theseus has been ordered from Gibraltar to 
Devonport to pay off. Hercrew will turn over to the new 
cruiser Cornwall. WENN 

THE changes now going on with ships in commission are 
of a drastic nature, and they are attributed to Admiral 
Fisher, who is understood to hold the theory that protected 
cruisers and such craft are of no use to-day, and that British 
squadrons should all be armoured. It is certainly the 
common-sense view. We have often pointed out in this 
column that sloops and such-like craft are perfectly useless, . 
and old cruisers no better. They cannot fight and they 
cannot run away, and it is a matter of considerable con- 
gratulation that the authorities seem at last to have deter- 
mined to have our fleets war fleets. 





SEVERAL of our ships which have just come home have 
been seeing the Baltic Fleet down Vigo way and Tangiers. 
The general impression of the crews is that they are smarter 
at ordinary evolutions than was expected, and their general 
efficiency is regarded as ‘better than the average for 
Russians.’’ The stolidity of the men is much commented 
on. The final impression is that the fleet fully intends to 
go right out to the Far East and fight when it gets there. 
As to the results of that fighting, the general tendency is to 
abstain from prophecy, which seems (while savouring of 
optimism) to be fairly prudent. 





Tue Hannibal in her last prize firing did 14 hits out of 
17 rounds with a 6in. gun. A bluejacket crew were the 
winners. On the average it is the marines who, relatively to 
their numbers, man the winning gun. 





A NEW model yard is to be built at St. Petersburg at a cost 
of £100,000. 





JAPANESE newspapers state that in their repairs at Port 
Arthur the Ryssian ships use zinc to patch holes. 








INSTITUTION OF ELECTRICAL ENGINEERS, LEEDS Local SECTION. 
—By the kindness of Messrs. W. T. Glover and Co., Limited; of 
Manchester, and the Lancashire and Yorkshire Railway Company, 
a visit has been arranged for the 19th inst. to the cable works of 
the abovenamed firm, and also to the Formby power station of the 
Lancashire and Yorkshire Railway. 
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A MECHANICAL WOOD-WORKER. 


WE give herewith illustrations cf a new and ingenious 
mechanical wood-working machine that has recently been 
designed and manufactured by Messrs. Wadkin and Co., 
Evington Works, Leicester. 

The machine possesses features 

of more than ordinary interest 

to all interested in wocec- 

working manufactures, as it 

is to them the same as the 

milling machine is to the me- 

chanical engineer. The great 

variety of work which this 

machine is capable of doing 

renders it most valuable not 

only in large shops, but also in 

small ones, where there is 

such a variety of work that it 

would not pay to keep special 

machines for each class of work 

done. The mechanical wood- 

worker—Fig. 1—takes up a 

comparatively small area, and 

can be used economically on 

almost any class of work 

with the exception of sawing, 

planing, and _ thicknessing ; 

and although it is difficult to 

state its capabilities in detail, 

the following important and 

useful operations will give some 

idea of the range of work the 

machine is capable of perform- 

ing :—Regular and irregular 

moulding, tenoning, dovetail- 

ing, boring, turning, trenching, 

tracery fluting, and moulded 

work of every description, and 

all classes of millwrighting 

and patternmaking. An illus- 

tration is given in Fig. 3 show- 

ing work actually performed on : 
the machine. The machine Fig. 
consists of a massive solid frame 

supporting a long rocking arm carrying the spindle head, and 
a cast iron table running on rails that are part of the main 
bed-plate. The frame is made of cast iron, and is very 

















Fig. 2- WOOD-WORKING CUTTERS 


strong and heavy, so as to prevent vibration as much as 
possible. Two brackets for carrying the countershaft? are 
bolted on to the back of this casting; and on the top 
are two trunnions, A A— 
see the opposite page—for 
supporting the rocking arm, 


| there are compensating pulleys in the rocking arm. As 
| there is a greater force exerted on the lower side of the 
| bearings supporting the spindle owing to the pull of the belt, 
| great care had to be exercised in their design. To allow for 
this greater pressure and to ensure smooth running, the half 
of the bearing which is subjeeted to the greater force has 


1—TH= WADKIN WOOD WORKER 

been made of phosphor bronze, and the other half, which 
forms the lubricating cap D as well, is arranged for white 
metal, which can be easily renewed at any time. This 
bearing has been well tested, and has proved to be most satis- 
factory. The striking lever is arranged in a convenient 
position immediately behind the spindle head and in easy 
reach of the operator; it can also be operated from either 
side of the machine. The table consists essentially of two 
parts—the supporting column and the table itself. The 
column is made of cast iron, carried on rollers which 
run along rails fastened to the concrete foundation. 
The table receives its motion along the rail by means 
of a pinion keyed on to the spindle S, which gears into a 
bevel wheel fixed to one of the rollers. It can be held in any 
position along the rail by simply screwing up a clamp T, 
which grips the rail. An accurately-turned cored column, 
which exactly fits the circular recess in the main body, is 
used for carrying the table. It is supported on a telescopic 
screw resting on a nose 3in. diameter, N, which works in an 
oil bath. The vertical motion is also actuated by this screw 
passing through a threaded sleeve, which is cast into a 
column, and this column enters the main casting sufficiently 
to allow a vertical movement of 12in. If this is added to the 
16in. through which the rocking arm works a total range of 
28in. is obtained. In addition to the movement of the body 
the table has also a lateral and cross-section motion, 
which is regulated either by a screw or a quick hand 
adjustment. This is accomplished by having a split nut 
fixed to the table and worked by the leading screw, which 
can be instantly released, and the table pushed forward 
by hand. Besides the several movements already mentioned, 
the table can be turned through a whole circle horizontally. 
Automatic stops are used throughout the machine, thus 
facilitating and ensuring accuracy in repetition work. It 
will be seen from the description given that the machine has 
a nearly universal movement and a large range of action. 
This dispenses with a large number of special devices and 
jigs, which would otherwise have to be made, and, conse- 
quently, the work can be produced at aminimum cost. The 
machine is driven in the usual manner from the main 
shafting, there being two loose pulleys, oné for direct and the 
other for cross belt, and a fixed pulley in the centre, keyed on 





which is made of cast iron, 
circular in section, and 
sensitively balanced. It has 
a vertical movement of 
16in., and can be set at 
any angle required in that 
range. A large spindle head 
is carried at the front of 
the arm and is fastened to 
it by bolts. It can be turned 
through any angle from the 
vertical to the horizontal, 
a graduated scale B being 
provided in order to enable 
the head to be fixed at any 
definite angle. The vertical 
movement of the spindle 
is obtained practically in 
the same way as in a drill- 
ing machine, and is so 
arranged that a definite 
feed can be given to it as 
desired, and is regulated by 
the-séetor S shown in the 
drawing. This is of great 
importance, especially in 
trenching work. The handle 
© is used for raising or 
lowering the spindle, the 
device being both quick 











acting and positive in 

its movement.. In additicn 

to’-this, there is a micro- 2 

meter screw adjustment for fine work. A pulley driven 


by a belt from the countershaft is keyed on to spindle, | 


and to allow for the vertical movement of the head 


Fig. 3-EXAMPLES OF WORK 


to a hollow countershaft, with sight-feed tell-tale lubricators, 
which automatically lubricate the loose pulleys. Some of the 


, balancing cylinders. 





machines are electrically driven. In this case the motor is 


————e 


| axed on to the countershaft brackets, and the driving js 


taken direct from the motor. A feature in connection with 
this woodworker is the ingenuity of the cutters. They are 
made of special steel, and in such a form that they wij] 
maintain their cutting edge in a state of efficiency longer than 
most cutters. The reason for this is that they are sharpened 
and ground on their inside edge. They are also interchangeable 
The expanding grooving disc cutter—Fig. 2—is a tool which ig 
worthy of special mention. It works on the differential screy 
principle, and will expand four times its normal size—that 
is, from three-sixteenths to three-quarters. A graduated 
scale is marked on the tool, to enable any required width of 
cut to be obtained. The stop trenching cutter is also neat, 
It expands from jin. to 1fin., and as the cutters are inde. 
pendent from the main part of the tool, they can be 
easily removed and economically replaced in the case of 
breakage. A great variety of cutters, adapted to all 
classes of work, and made and standardised so that 
they can be obtained without with a minimum of delay, 
Special tools can also be made to suit any class of work. For 
simplicity and cheapness a large number of the tools aro 
merely fly-cutters. But although their cutting edge is at 
right angles to the work they are doing, they cut well, leaving 
a clean, smooth surface, requiring very little sand-papering 
afterwards. This class of cutter has been so designed that in 
some cases they can be adapted for cutting different sized 
holes ; and also so that different cutters can be used on the 
same spindle. Besides the few already mentioned there are 
many other interesting cutters, designed for all classes 9 
work. Large cores up to 12in. diameter can be cut with ease, 
Routing cutters are made for routing out the heavy bodies :f 
patterns, and these will take a cut of 14in. atatime. Gear 
cutting can also be done, the methods being the satne as ona 
universal milling machine, the correct spacing being obtained 
from a leading screw on the table, geared into a dividing head 
in the ordinary way. In doing spiral work the jobis practically 
milled. The cutters revolve in the same manner is on a 
milling machine, the working also turning slowly between 
the centres of the dividing heads. Curves can be cut up to 
8ft. diameter, but by using a simple ‘‘ forming’’ apparatus 
any radius desired can be worked. The machine takes up 
little space, and is easily managed, which is always a great 
consideration in adopting new machinery. 








PUMPING PLANT AT CHATHAM DOCK. 


YARD. 


Our two-page Supplement and the engraving on this page 
show two sets of high-duty pumping engines, designed and 
constructed by Messrs. Hayward-Tyler and Co., of London, 
and supplied, with the necessary boilers, &c., to H.M. Dock. 
yard, Chatham. 

The installation consists of engines and pumps in 
duplicate. The engines are of the vertical, inverted, triple. 
expansion, surface-condensing type, have cylinders in., 
14jin., and 23%in. diameters by 24in. stroke, with piston 
valves to the high-pressure cylinders, and having specially 
designed link motion to effect a variable expansion, adjust- 
able by hand, while the engines are running. The medium. 
pressure cylinders also have piston valves, while the low- 


total height of Chimney 


90 feet 
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PUMPING STATION, CHATHAM DOCKYARD 


pressure cylinders have double-ported flat type valves with 
The receivers and all steam and 
exhaust pipes are of copper, so designed as to readily allow 
of expansion without undue stress. The air pumps are cf 
the bucket-and-plunger type, with metallic valves, the pumys 
bzing driven off the main crank shaft by crank arm and rods. 
I'he condensers are of the surface type, and are situated 
one on each pump rising main, with by-pass pipes and 
valves to enable either condenser to be isolated at will. 
Each surface condenser is fitted on its top with a jet 
coadenser provided with an injection-valve arrangemett 
from the pump main, so that this cam be used in case of 
stoppage of the surface condensers. The air pumps have an 
adjustable stroke, so as to allow of the extra water bcing 
dealt with when the jet condenser is at work. 

The main pumps are situated in-a; well 14ft. 6in. diameter, 
on stout girders, and consist of treble gun-metal-lined barrels, 
164in. diameter, 36in. stroke, with gun-metal double-seatcd 
buckets and suction yalves. Doors are provided, so as to 
permit of access to all the valves. Retaining valves, with 
air vessels and dip pipes, are placed on the delivery pipes 
in the well. f 

The pumps are-driven from the engines through spur. geat- 
ing having machine-cut teeth, the wheels being mortised with 
beech cogs. The top gear of the engines and pumps 1s 
arranged on a common and massive cast iron framework 
securely nippled and bolted together, Thecranks throughout 
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are of the three-throw slab type, the ‘‘ throws ’’ being cut out 
of the solid. Connecting and motion-rods are of steel forged 
from the solid bar, no welding being done. All rotating 
bearings are of Messrs. Hayward-Tyler and Co.'s special anti- 
friction metal mixture. 

The boilers ar2 two in numbor, and are of the multi- 


tubular type, with central combustion chamber. They are | 
fitted with asbestos-packed fittings, and with auxiliary duplex | 


feed pumps, in addition to the main boiler feed pumps on the 
engiues. The working steam pressure is 155 lb. per square 
inch The requirements which the plant had to fulfil were 
as follows :— 
Each set was to deliver 1,000,000 gallons of water per 
twelve hours against a vertical head of 232ft., including 
friction through one mile of 15in. bore delivery main when 
running at full speed, and 500,000 gallons per twelve hours 
against a vertical head of 273ft. through one mile of Qin. 
main when running at half speed. The guaranteed duty per 
112 lb. of Welsh coal at full speed was not to be less than 
96,000,000 foot-pounds, and at half speed not less than 
90,000,000 foot-pounds. At the official trial held by the chief 
engineer and officials of the dockyard the whole plant was, 
we are informed, found satisfactory in every respect. On 
each twelve-hours’ full speed trials a duty of 130,000,000 foot- 
pounds per 112 lb. of Welsh coal was obtained, and on each 
half-speed trial a duty of 96,000,000 foot-pounds per 112 lb. 
coal, with the engines running at 89 and 45 revolutions 
minute respectively, and the pumps running at 18 an 
revolutions per minute respectively. At full speed the coal 
consumption equalled 1°5 lb. per indicated horse-power per 
- hour, and at half speed the coal consumption equalled 1-8 lb. 
per indicated horse-power per hour. 








THE INSTITUTION OF CIVIL ENGINEERS. 


COAST EROSION, 


At the ordinary meeting on Tuesday, the 8th November, Sir 
Guilford L. Molesworth, K.C.I.E., President, in the chair, two 
ga were read, namely, ‘‘ Coast Erosion,” by A. E. Carey, 


| the volume of Dungeness a 


| localities of erosion. 


line to safety. By this means, he thinks, safety could often be 
secured at a comparatively insignificant cost. The problem, if 
studied as a whole, would prove far less formidable than as now, 
when it has to be dealt with piecemeal. He shows how impossible 
it is in many cases for local governing bodies to do anything effec- 
tive, owing to the magnitude of the problem, the conflizt of 
interests, and the want of adequate authority. 

The paper is not intended to set out the principles and practice 
of defence measures from an engineering standpoint, but to deal 
with the matter from the administrative side. It then briefly | 
describes the actual coastal conditions along the six districts | 
enumerated, the principal localities of active coast erosion being | 
from Bridlington to Spurn Point, and along the East Anglian | 
coast, 

In connection with the accretion of shingle at Dungeness, the 
raga ps out that apparently the rate of accretion is diminish- 
ing. He attributes the growth of this accretion primarily to deep | 
sea currents rather than to littoral movement, as the addition to | 
pears to be about 200,000 tons per 
annum, whereas the quantity of shingle in circulation west of 
Hastings is only 60, to 70,000 tons per annum, and merely a 
small portion of this to the eastward. 

By means of a skeleton map, the geological stratification along 
the coast line of England and Wales is shown, also the principal 
The author points out that if Professor 
Darwin's view, on astronomical grounds, that the tides had, within 
geological times, a vertical range twice as great as at present, be 


| correct, it helps to explain existing coastal phenomena. He holds 


9 | 


M. lost. C.E., and ‘* Erosion on the Holderness Coast of Yorkshire,” | 


by E R. Matthews. The following are abstracts of these papers : 


The first paper points out that, in the struggle between sea and | 


lind, the frontiers of England are being continuously pushed back, 
but land wastage from this cause is a matter which is left almost 
entirely to those immediately concerned. If the bank of a river 
bursts, similar.apathy does .not prevail. Scot is levied and the 
damage is made good ; but an irruption of the sea is, generally 
speaking, looked upon as a thing unavoidable and beyond, control. 
The evils ofthe present lack of system are due to sporadic activity, 
an excess of authorities, and an,absence of general control. The 
author deseribés the evolution of a seaside village, subject to inter- 
mittent inundation, into a watering place, in front of which it is 
sought to trap.the whole of the travelling shingle, with disastrous 
results to leeward and frequently to the town itself when its borders 
are extended, He cites as an analogous situation the plight of 
riparian landowners, should one owner farther up-stream fave the 
right to dam or divert a river at will. 


. The author ests that a short Act clearly defining the law 
3 the first requirement, and urges that a new body should be 
created, with the special function of dealing with the foreshores of 


England and Wales as a whole, unfettered by the restrictions now 
sisting. He.then details the functions and powers with which he 
thinks this ‘ Coast Conimission ” should be invested, and points 
out that under the*title of “‘mundbriech ” the Cinque Ports 
formerly enjoyed similar rights under Royal Charters. He also 
Suggests the division of the necessary expenditure between the 
Treasury, the local authorities, and the landowners, and the rights 
which should be conferred upon the Commission in the possible 
acquisition of foreshore lands, as well as their management. 

Ile suggests that the Commission should appoint six district 
engineers or coast wardens for the following districts :+-Berwick- 
on-Tweed to the north of the Humber ; the south of the Humber to 
= Essex shore of the Thames ; the Kent shore of the Thames to 
ovate Harbour—including the Isle of Wight; thence to the 
Severn, the Welsh coast, thence to the Scotch border. 

He points out that one advantage of a single authority to deal 
with the entire coast line would be its capacity to make use of 
surplus shingle or other material to tune 


as not — the theory that within the historic period any general 
or local subsidence of the sea bottom has taken place. From the 
position of Roman coins discovered at Rossall it is inferred that 
there the level of sea and land has remained constant since the 


| period of the Roman occupation. 


The author briefly enumerates the salient geological features of 
the coast line, and points out their connection with the relative 
rates of erosion. He then deals with the artificial causes of 
erosion, and quotes the report of the British Association for 1895 | 
that this is largely due to the abstraction of materials from the | 
foreshore and the construction of badly designed preservation | 


| works, As a guide to the solution of the general problem, astate- | 





ment is given of the practice in other countries with regard to the | 
rights and obligations of the State in foreshore questions. 

In conclusion, the author details the efforts in 1903 of the East | 
Anglian municipal authorities to deal by united action with the | 
question on that coast. These have resulted in absolute deadlock ; | 
owing to the absence of expert opinion, neither the Board of Trade | 
nor the local committee being prepared to initiate measures of | 
defence. Meantime, the ravages of the sea are unprecedentedly | 
severe. 

The second pee deals with the effects of erosion on the most 
strongly attacked portion of the English seaboard, namely, the | 
coast between Bridlington and Spurn Head, and gives an account | 
of the remedial measures which have been adopted at Bridlington | 
and at other towns, and of their effects upon the foreshore. 
Almost the whole of this coast line is being eroded at an average | 


rate of about three yards per annum ; and on the assumption of | 


continuous erosion at that rate it is calculated that 115 square 


| miles of land have disappeared between Flamborough Head and | 


Kilnsea—a distance of 40 miles—since B.c. 55; and in that time | 
the sea has encroached upon the land 34 miles. The bed of the | 
sea is also being eroded. The eroded material is carried in a | 
southerly direction, and much of it is deposited at S Point ; | 
but the author is of opinion that a large portion finds its way into | 
the estuary of the Humber, and that some of it even crosses that 
estuary and is deposited on the Lincolnshire coast. | 

The paper describes the various works that have.been carried | 
out from time to time, with the object of protecting the coast, at | 
Bridlington, Hornsea, Withernsea,-and Spurn Point. During the | 
past thirty-five years the Corporation have spent about £73,000 in 
protecting the north foreshore of Bridlington, the south foreshore | 
being maintained by private landowners. _The sea defence works 
at Bridlington consist of sea walls, built along the shore, and 
groynes, projected across the foreshore either at right angles to | 
the coast line or approximately so. Some of.the walls are con- 
structed of timber, with a filling of: block -chalk ; others are of | 
ager and masonry. Their design is described and illustrated 
in detail. 

The earlier heavy timber groynes, consisting of timber frames 
filled with chalk, proved fairly effective in breaking the force of 
the waves, but were too high to have proper effect in causing 
accrétion on the foreshore. The later construction of four long 
low timber groynes, however, had the result of causing, within 
three years, the accumulation of 500,000 tons of sand on the fore- 
shore, raising the beach to an average height of about 4ft. over an 


up a threatened coast | area of 26,000 square yards; and a further nine groynes of the | 


| admission port ? 


same kind have had a similar effect. The protective works at 
Hornsea consist of groynes and timber breastwork, carried out by 
private enterprise. At Withernsea, six groynes and a sea wall 
along the whole frontage have been of great service in maintaining 
the foreshore. The timber groynes erected by the Board of 
Trade between Kilnsea and Spurn Point and at the Point have 
been very successful, and have resulted in the lation of an 
immense quantity of shingle and sand. 

The author then proceeds to consider what measures are needed 
for the protection of the whole of the Holderness coast, and 
s that a-continuous permanent sea wall along the whole 
length and also ten long groynes per mile would be required. He 
is of opinion that the latest type of sea walland groyne constructed 
by him at Bridlington would be suitable, and he -finds that the 
cost of the suggested works on this basis would be about 
£1,247,000, of which £110,000 would be for groynes. On the 
other hand, the value of the land swallowed up by the sea in the 
thirty-three years’ life of the groynes would be about £34,000, or 
only about one-third of the cost of the groynes alone. 
quently, it is impossible that the landowners should bear the cost of 
protection, and the question naturally arises, ‘Who should bear 
it?” The author strongly urges that this is a matter of national 
importance, and that just as the Board of Trade protects 

| Point and four miles of coast line adjoining it, so the whole of the 
coast line between Kilnsea and Bridlington should be protected by 
| them against the inroads of the sea. 

The paper concludes with some particulars of what is being 
done by Government in Holland and Belgium to protect the fore- 
shores of those countries, and of the amount of money devoted by 
the Belgian Government to such work ; also with statistics of the 
loss of land throughout Great Britain in the years 1867-1900. 











LETTERS TO THE EDITOR. 
6 ee of our 





STEAM TURBINES. 


Srr,—It was recently stated at the Institution of Mechanical 
am, that in order to reduce the velocity of rotation, it might 
be found feasible to mount the diverging nozzles in such a way 
that they would rotate in one direction while the vane wheel 
rotated in another. 

I wish now to ask for information as to how to calculate the 
thrust due to reaction in diverging nozzle. I can find nothing 


| whatever about this which is of the slightest use in any existing 


treatise. Indeed, no one seems to have thought the question worth 
consideration. 

There is, of course, no trouble when we have a parallel adjutage, 
but ag figures must, I think, be quite different for a diverging 
nozzle. 

I may add that it would be worth while to define the proper 
curve for these nozzles. I was present at the reading of Mr. 
Neilson’s paper, and I noticed that during the discussion this ques- 
tion of form was raised and left undiscussed. Now, many years 
ago various experiments were carried out, notably by Messrs. 
Holden and Brooke, to settle the proper form for the exhausters 

with the vacuum brake. These exhausters used to form a 
somewhat conspicuous feature on locomotives twenty years ago. 
A record of the experiments must remain’ somewhere, and would, 
I sup apply to the turbine. TESTOR. 
Bel Sommer 11th, 


? 
fast, 





ACETYLENE GAS ENGINES. 


S1r,—I believe the practical problem of an engine driyen by 
acetylene gas is so far unsol ; if this is’so I shouJd like to 
know why. I have heard it ascribed to imperfect ‘combustion 
resulting in excessive carbonisation. If this is -the ease, where 
does the carbonisation take place—in thé ne or in the 

At any rate, this ought not to-be étf insuperable 
difficulty. Possibly the question of cost of the fuel is the 
dominant factor in the suppression hitherto of the acetylene 
engine. It is obviously impossible to put on the market a gas 
engine the fuel of which costs about nine or ten times as much as 
ordinary coal gas, unless it can be shown that it has an explosive 
force as much higher than coal gas as its price is, Perhaps some 
of your scientific contributors can tell us something about this ; 
| the whole question appears to me very interesting, and I believe 
there are many like myself who would like to see this matter 
carefully discussed. Frank EAMES, 

Midhurst, November 8th. 
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A WATER-SEAL STEAM TRAP. 

THE accompanying engraving—Fig. 1—is an illustration of 
anew water-seal steam trap, which is manufactured by the 
Industrial Improvements Company, 2, Jewry-street, E.C. 
The design is entirely different to the general type of separa- 
tors and discharge valves, and many advantages are claimed 
for thisapparatus. Theconstruction, which is simple, is briefly 
this The apparatus consists of a head A, with an inlet and 
outlet the same diameter as the main steam pipe, so that it 
can be inserted at any point in that line. There are also two 
baffle plates B—see Fig. 2—which form part of the casting, 
having two drain holes at the bottom. At one side of the 
head is a casting forming the discharge valve. The construc- 
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Fiz. WATER SEAL STEAM TRAP 


tion of this can be readily seen from Fig. 1. Screwed into 
the head, in a vertical position, is the sensitive tube, which 
is made of gun-metal, and varies in length from 8in. to 16in., 
depending upon the size of the trap. The diameter of this 
tubeis never less than that of the main steam pipe. Attached 
to the lower end of the sensitive tube is the spherical water- 
seal trap. Two steel rods C are screwed into lugs cast on to 
this portion, and are of such a length that they just touch the 
lever D at a distance from the fulcrum equal to one-ninth the 
length of the lever. By this arrangement it will therefore be 
seen that any upward movement of the rods C will lift the dis- 
charge valve F. A pipe runs from the discharge valve connec- 
tion at the top of the head, through the sensitive tube, nearly to 
the bottom of the trap. The action of the trap will now be 
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Fig. 2—HEAD OF STEAM TRAP 











“Tre Enoineer” 





understood. Wet steam and water pass along the main pipe, 
and enter the apparatus at A; water then passes into the 
trap through the récess in the baffle plate. The water which 
is carried on in suspension passes through an area larger than 
that of the steam pipe, and further separation results. This 
water drops into the trap by gravity, and dry steam passes 
along. The apparatus is therefore a separator as well as a 
trap. The water-seal chamber gradually gets full of water, 
which then creeps up the sensitive tube. This water, coming 
in contact with the gun-metal, slightly cools it, and contrac- 
tion takes place. The rods C are thereby raised, and the 
‘discharge valve opened. Water immediately flows up the 
discharge pipe and through the valve. By this means the 
water soon leaves the sensitive tube, and is replaced by steam. 
The temperature rises, the tube.expands again, and the 
valve is consequently closed. This cycle is then repeated. 


It is stated that the water never fills the sensitive tube 
to a greater height than one-third, nor does the trap ever 
totally empty itself, and, as the open end of the discharge 
tube is always under water, the steam is trapped, and can- 
not possibly escape. 








TOOL GRINDER. 


Tue illustration given below represents a new tool 
grinder, possessing one or two original features, which Messrs. 
Luke and Spencer, Limited, Broadheath, Manchester, are now 
manufacturing. It will be seen that the machine is of sub- 
stantial proportions. One of the objects aimed at is the 
prevention of the splashing of the workman during the 
process of grinding tools, and the amount of water used to 
keep the tool cool has been reduced toaminimum. The rest 
for the tool now serves the double purpose of rest and sprayer. 
On the top of it are a number of small holes, bored at 
such angles that when the water supply is pumped through 
them it rises in the form of jets, meeting in the plane of the 
centre of the wheel. These jets do not play directly on the 
emery wheel, but rise to their summit and commence to fall 
before coming in contact with the periphery of the wheel. 
By this means any motion due to gravity is practically pre- 
vented, and the water reaches the wheel and the tool at the 
same time in a state of comparative rest. From each of the 
small holes a groove is cut towards the emery wheel, and 
when the tool is being ground at least one of the holes is 
blocked up, and water passes along under the tool, keeping 
the lower side cvol, whilst the water sprayed from the 
remaining holes completely envelops the face which is being 
ground. The water is supplied to the rest by a centrifugal 











pump at the base of the machine, which drives the water 
through a flexible pipe into the top of the rest. The body of 
the machine forms a cistern, and the water after being used 
is returned into it. A strainer between the body of the 
machine and the pump prevents any dirt or mud from 
returning to the cistern. In the trough of the grinder a weir 
is formed from side to side, which collects a shallow pool of 
water in the bottom of the trough, so as to prevent any 
splashing due to the water being carried round by thé wheel. 
A specially-designed hood directs this water down the side of 
the rest, which is shaped for this purpose, and meeting the 
small pool of water, practically no splashing takes place 
similar to that which would occur if it rebounded from an 
iron tray. 








ROLLER AXLE-BOXES. 


Six years ago the late Mr. Billinton began to try roller 
axle-boxes on the London and Brighton Railway. The bear- 
ings were supplied by tbe Roller Bearings Company, 
Limited, formed in 1896. The results were considered 
satisfactory, but the great cost of the axle-boxes was pro- 
hibitive, and the matter dropped for the time. In 1900 a 
new company, under the title of the Empire Roller Bear- 
ings Company, Limited, was formed, with Major-General 
Hutchinson, C.B., R.E., as chairman. The new company 
took over the business of that first named, and has succeeded 
in reducing the cost of axle-boxes to a reasonable sum. An 
experimental train has been run on the London and Brighton 
line for about two years, during which it has traversed 80,000 
miles, with results so excellent that General Hutchinson 
asked a number of engineers and others interested in rail- 
ways to see this train and make a run in it from London 
Bridge to the Crystal Palace, where luncheon was provided. 
Among those present were Sir W. H. White, Prof. Unwin, 
Mr. James Holden, Mr..W. G. Marshall, Mr. C. Morgan, 
engineer to the London, Brighton, and South Coast Railway, 
Mr. T. Cooper, Sir Alexander Binnie, Lieut.-Col. Yorke, and 
Dr. Tudsbury. Opportunities were given for the examination 
of the bearings, which appear to have suffered nothing from 
their long service. 

The axle-boxes are very neat, and do not take up more 
room than the normal box. The axle journals are 8gin. long 
and 4in. diameter ; on each journal is fitted tightly a steel 
sleeve, ,’,ths of an inch thick, quite parallel; the rollers are 
perfectly plain steel cylinders, jin. diameter and about 8in. 
long... There are fourteen of them in each box. They are 
kept parallel to each other and the shaft and prevented from 
touching by a light cage. There is nothing special about 





the arrangement, which is, as we have said, very neat, 





The advantage claimed for these roller bearings ; 
the trains can be very easily started from rest, as yn that 
static friction to overcome. Indeed, the Starting resists 
of. the trains is reduced to about 3 lb. per ton. West 
reason to doubt that this claim is well founded, “at” 
train on its run to the Crystal Palace started very easi] y he 
with remarkable freedom from jerks. A further let and 
made that the consumption of fuel is reduced 10 lb. per wh 
As we have no’ figures before ts we must rest conténg 2 
reproduce what we have been-told, no doubt in aj . 
faith We believe that very careful experiments are to 
made to settle this question definitely. The system hag now 
been in use experimentally for some time on tramears in 
Croydon, ‘Southport, Hull, Liverpool, and Shefi.eld, The 
great difficulty has always been, with roller bearings, to hit 
on the right proportions and the proper materials, ang an 
it would seem,the Empire Roller Bearings Company a 
after a very considerable outlay, succeeded in doing. * a 

So far as we can see, the new bearings are a complete 
mechanical success. It now remains to determine their con: 
mercial value to railway and tramcar companies, They oo 
more expensive than the normal bearing, but if they poesin 
the advantages claimed for them they will very quickly - 
for themselves. In any case, we think it likely that Rp! 
deal more will be heard of them in the immediate future 
If they do not turn out a financial success, then no roller 
bearings ever will, and it may be taken as setiled that roller 
bearings are out of place on rolling stock of all kinds, 4, 
bearing directly on the question of resistance, it is worth 
while to reproduce here the results of some experiments 
carried out by Professor Goodman at the Yorkshire College 
He found that the friction per ton of load decreased ag the 
load increased, Under a pressure of 10001b. at 40 reyoly. 
tions, the bearing friction was at the rate of 8°5121b. per toy 


pof load, but under a pressure of 10,000 lb. at the same speed 


the friction had decreased to 3°584 1b. per ton of load. That 
speed has very little effect upon the coeflicient of friction 
{nu the case of a load of 10001b. the coefficient was constant 
vetween the speeds of 40 and 480 revolutions per minute: 
und in the case of a load of 10,C001b. it varied from -0016 at 
10 revolutions to ‘0013 at 160 revolutions, and remained 
constant at this figure to 480 revolutions, the highest speed 
»btainable at the trials. That the slight friction to be over. 
come in starting was practically the same as the running 
friction ; and that the end thrust of a correctly constructed 
coller bearing was practically nil. 








LAUNCHES AND TRIAL TRIPS. 

ADAMTON, steamship; built by, Northumberland Shipbuilding 
Company ; to the order of, Messrs, John Cory and Sons, Limited ; 
jimensions, 305ft., 46ft. by 21ft. 7}in.; to carry, 4000 tons: 
engines, triple-expansion, 22in., 36in., and 50in. by 39in., pressure 
160 1b. ; constructed by, Richardsons, Westgarth and Co.; a speed 
of 104 knots was attained ; trial trip, November 4th. 

RaGs, steel screw steamer; built by, Wm. Gray and (,, 
Limited ; to the order of, Mr Hans B, Olsen ; dimensions, 3352{t., 
i8ft. by 27ft. din. depth ; engines, triple-expansion, 24}in., 40in, 
and 65in. by 42in. stroke, pressure 180 lb.; constructed by, the 
builders ; trial trip, November 5th ; 11} knots, 

Pontop, steel screw steamer ; built by, Messrs. Furness, Withy 
and Co., Limited ; to the order of, Messrs. The Peareth Stean- 
ship Company, Limited ; dimensions, 335ft. long ; engines, triple 
expansion, 234in., 38in., and 64in. by 42in. stroke, pressure 
180 lb.; constructed by, Richardsons, Westgarth and Co, ; launch, 
November 7th. 

Nerire, oil carrying trunk steamer ; built by, Sir W. G. Arm- 
strong, Whitworth, and Co., Limited ; to the order of, The Shell 
Transport and Trading Company, Limited; dimensions, 25sft., 46!t. 
by 18ft. 3in.; to carry, nearly 3000 tons on a light draught ; engines, 
Pp Reeaoresat 20hin., 33in., and 54in. by 36in. stroke, pressure 
180 Ib.; constructed by, the Wallsend Slipway and Engineering 
Company ; the Flannery-Boyd system of oil fuel burning is being 
installed ; launch, November 8th, 

ROSEMOUNT, screw steamer ; built by, Northumberland Ship- 
building Company, Limited ; to the order of, Messrs, John Cory 
and Sons, Limited ; dimensions, 335ft., 48ft. by 24ft. 3in.; to 
carry, 5200 tons; engines, triple-expansion, 234in., 39in., and 
64in. by 42in., pressure 160 1b.; constructed by, Richardsons, 
Westgarth and (o.; launch, November 10th. 

ALCANA, steel cargo steamer ; built by, R. Craggs and Sons, 
Limited, Middlesbrough ; to the order of, E. F. and W. Roberts, 
Liverpool ; dimensions, 352ft. long, 47ft. 6in. and 27ft. 3in.; 
engines, triple-expansion, 244in., 4lin., and 68in. by 45in. stroke, 

ressure 180 Ib.; constructed by, Geo. Clark, Limited, Sunderland ; 
aunch, November 12th, E 








Royal ScHoot or Mines.—The first dinner for Royal School 
of Mines men resident in South Africa, which it is hoped will 
become an annual event, was held at the New Club, Johannesburg, 
on Saturday, the 8th October, 1904. The chair was to have been 
taken by Mr. Weldon, Acting Commissioner of Mines, who at the 
last moment was prevented through ill-health from being present, 
and, in his absence, Mr. A. R. Sawyer, president of the Geological 
Society of South Africa, presided. Amongst those present were 
H. E. Bradshaw, C. B. Brodigan, G. Carter, E. H. Clifford, F. H. 
P, Creswell, A. M. M. Cooke, De Chazal, P. D. Durell, J. Dun- 
canson, H. M. Eddowes, M. Fergusson’ §, E. Fletcher, 8: H. Ford, 
L. C. Franck, A. Goldwater, H. D. Griffiths, E. Hay, C. Baring 
Horwood, H. E. Hume, J. P. Johnson, C. F, Lamb, J. G. Lawn, 
H. F. Marriott, H. Meyer, D. Michaux, J, Morris, M. Park, H. 
Power, E. P. Rathbone, Reg. W. Robinson, H. F.. Roche, KR. A. 
Rouillard, C. B. Saner, P. Scholer, J. Sewell, F. Smith, R. B. 
Smith, U. P. Swinburne, R. B. Webber, D. Wilkinson, A. Wood. 
The following gentlemen were unfortunately prevented from 
attending:—F. L. Bensusan, A. J. Brett, D. L.. James, J. 1. 
Jameson, J. Harry Johns, H. L. Lezard, J. H. Lucas, P; Maxwell, 
J. H. Munnik, H. G. Nitch, A. E. Payne, Ralph Robinson, T. 
Simpson, C. M, Stewart, J. E. Vaughan, H. Weldon. After the 
loyal toast had been duly honoured, the chairman, Mr, A. R. Sawyer, 
in proposing the toast of the Royal School of Mines, laid special 
stress on the high tone imparted to that institution by its two 
mining professors, the late Sir Warington Smyth and the |ate Sir 
Clement le Neve Foster, which has made itself distinctly felt, on all 
those who had the privilege of studying under them. It was also 
announced that the following telegram would be sent to the Dean, 
Professor Judd, of the Royal School of Mines, London :—‘‘ Royal 
School of Mines men’ met Johannesburg annual dinner Saturday 
wish Old School prosperity,” which announcement was received 
with cheers. Other speakers were Messrs, E. P. Rathbone, J. G. 
Lawn, C. B. Brodigan, U. P. Swinburne, H. D. Griffiths, D. Wil- 
kinson, H. F. Marriott, C. Baring Horwood, .E. Hay, and F, H. P. 
Creswell, which latter gentleman, ina very able speech, referred to 
Professor Huxley having inculcated the necessity of the applic ition 
of the scientific method to mining, and the importance of foll« wing 
the dictates of logical reasoning as opposed to forming hasty 
opinions on insufficient premises,. He then went on to point out 
that the training at the Royal School of Mines was eminently of a 
character to fit its students thus to use their reasoning faculties, 
which point was also emphasised by Professor awn, 
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THE APPLICATION OF DRY-AIR BLAST TO THE 

MANUFACTURE OF IRON.* 

By JAMES GAYLEY. 

jhere, which plays such an important part in the manu- 
facture of iron and steel, is the most variable element to contend 
with in its several processes ; and particularly is this true of the 
blast furnace process, which consumes air in large quantities. At 
no time since the blast furnace became an important and widely- 
used apparatus—even | when it was operated in the most crude 
manner—have the variations in composition of the raw materials 
used been as frequent and as great as the variations in humidity of 
the atmosphere. In furnaces using ore from the Lake Superior 
district the raw material, amounting to about 7200 Ib. per ton of 
jron, varies in composition within 10 per cent., and is as uniform as 
human skill can make it, but the atmosphere, of which 11,700 lb. 
are consumed per ton of iron, varies in its content of moisture 
from 20 to 100 per cent , from day to day and often in the same 
day, thus rendering the process, even with the best appliances, an 
uncertain one, and dependent on the caprice of the atmosphere. 
The desiccation of the air used in blast furnaces to such extent as 
to cause a practical elimination of the moisture, or its reduction to 
asmall quantity, and maintaining it uniform, must of necessity 
contribute in a very marked degree toward the attainment of 
uniformity in the furnace operations, and the advantages from 
desiccation can be appreciated only after due consideration is given 
to the volume of air that is consumed per minute, and the large 
amount of moisture which it contains, 

It has been deemed preferable in this communication to express 
the quantity of moisture contained in the atmosphere, as grains of 
water per cubic foot of air, inasmuch as the quantity of air blown 
into blast furnaces is expressed in cubic feet. With air containing 
one grain of water per cubic foot, there is passed into the furnace 
for each 1000 cubic feet used per minute, practically one gallon of 
water per hour. The quantity of moisture in the air, taken from 
daily readings by the observer of the United States Weather Bureau 
at Pittsburg, is set forth in Table I. 


THE atmos} 


TABLE I, 
Gallons of water 


Grains of water entering per 
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Average as han hour into a tur- 
temperature. t — foot nace using 
vs 40,000 cubic feet 
J a 87 9.18 air Pe minute, 
anny co ee «(EF = . (+2 

February 31-7 1-83 3- 
March .. 47- 3-4 je 
April 51. 3-0 20- 
May 61-6 4-5 02. 
Jun 71-6 . 5-04 37: 
July én Seo eee 5-6 24. 
August os se, eae . 516 5. 
September . io. oe 5-68 - 
Uctober ee ee . 
November Se | eee 04- 
90- 


Ne a | a 
The above table, like all records made by the Weather Bureau, 
is from observations taken on the top of a high building, and does 
not correctly indicate the condition of the atmosphere at the 
furnaces where the air is used, For the purpose of comparison with 
observations of the Weather Bureau, there is shown in Table II. 
the average monthly content of moisture in the air at the furnaces, 
the observations being made at 9 a.m. 


TABLE II, 
Grains of water pcr 
cubic foot of air. 
TAnURTY .. 0s se ce ee os oe ae 
February s 2-7 
March 3-1 
April 3-3 
May .. 4-7 
June.. 7-3 
a 7-0 
August 71 
September 54 
October ..  .. 3-2 
November .. . . ee cap 3-3 
ars re oor ° se 3-0 


The variations in moisture from month to month set forth clearly 
the conditions, as to atmosphere, with which blast furnaces in this 
country have had to contend, If these conditions were uniform 
throughout the whole month, it would not be a difficult problem to 
deal with; but unfortunately they are not uniform, and it is 
instructive to note the changes which occur from day to day in 
the same month. In a list of records given in the paper, but not 
reproduced here, is shown a record worked out from data furnished 
by the Pittsburg Weather Bureau. These observations were taken 
at a.m, and 8 p.m , and show the grains of water per cubic foot 
of air at the time observed, for the months of January and July. 
In this list it was shown that, while the moisture in the atmosphere 
in the month of January is much less than in July, yet the per- 
centage of variation is greater. The changes are great not only 
from day to day, but from hour to hour in the same day, and often 
they are very abrupt. How frequently has it happened in the 
experience of every furnace manager that the furnace has gradually 
or suddenly lost its hearth temperature and produced a grade of 
iron either undesirable or unmarketable, without any visible 
cause. Tuyeres are examined for leaks, the raw material in the 
stockyard is carefully inspected, and usually the coke is condemned. 
A more intimate acquaintance with the atmosphere would have 
provided a correct and ready reason, for the variations therein are 
not only many times greater than in the raw material, but a 
greater weight of it is used per ton of iron. 

It is true that the atmosphere has been recognised by many 
metallurgists as the cause of many and serious irregularities in 
blast-furnace operations, but it is doubtful if its influence has been 
adequately recognised. It has often been a matter of surprise 
that a greater saving of fuel per ton of iron was not obtained in 
the winter, as compared with the summer season, as the records 
show a much less content of moisture in the atmosphere, the reason 
being that blowing engines at blast furnaces do not receive air of 
the dryness as shown in the above tables. In summer the windows 
and doors of the blowing engine room are wide open, and the 
supply of air, with reference to humidity, is practically that of the 
atmosphere ; but in winter they are nearly or quite closed, and the 
entering air has mixed with it all of the steam that leaks from the 
engine and is contaminated therewith. Records taken over a 
number of years show that there is not a very great difference in 
the moisture in atmosphere between observations taken outdoors 
in summer and in the engine-room in winter. In Table III. are 
monthly records showing a comparison between winter and 
Summer months, the observations having been taken indoors and 
outdoors respectively. 

TaBLe IIL, 
Winter. 
Grains of water 


Sum wer, 
Grains of water 


Month. Per cu ft. of air. Month. rer cu. ft. of air. 
vabuary : .. oe 455 April Pie 
February .. 4-6 ee S| 
March... 4:7 CUNO: wa ed The 64 
October 6-4 Ce | 
November ., 4-6 August.. .. .. 6-7 
December 5-0 September .. .. 5-7 


A comparison of the data given in Table III. with Table II, would 
eee that a great advantage could be derived by leading pipes 
rom outdoors to the inlet valves of the air cylinder, and it certainly 
appears that a material advantage could be gained. So impressed 
om the writer with this conclusion that the blowing engines at a 
urhace under his direction were so equipped in the month of 





; yey and Steel Institute, New York Meeting. 
1 tons are gross tons of 2240 1b., and all temperatures are Fahrenheit, 





January, and continued to draw the supply of air from outdoors 
throughout the year. The excellent results expected in the 
winter season did not materialise, or rather were so slight as com- 
pared with a companion furnace not so equipped as to argue 
against any extension along that line, This experience suggested 
the conclusion that while the air in the engine-room was higher in 
its content of moisture, through its admixture with steam, than 
the cutside air, yet it was not subject to the same variations; and 
further, that these variations, which were often sudden and great, 
were really the most troublesome feature, and that nothing less 
than maintaining the atmosphere uniform with respect to humidity 
would prove of any material advantage. 
Various schemes for absorb- 
. ing the moisture were worked 
Fig1. out and in turn abandoned, 
| and refrigeration by means 
’ of anhydrous ammonia was 
chosen. After many pre- 
liminary experiments an 
insulated chamber contain- 
ing coils of pipe, and of 
sufficient size to treat the 
air from a blowing cylinder 
3ft. in diameter, was built. 
A small ice machine was 
installed to circulate the 
ammonia through the coils, 
and the air was admitted to 
the refrigerating chamber 
from an auxiliary chamber in 
which steam could be intro- 
duced at will, thus making 
it possible to treat, at any 
time, air containing the 
maximum amount of mois- 
ture with which it would be 
necessary to contend in the 
summer months. In _ this 
experimental plant air was 
treated under a variety of 
' conditions for quite a period, 
and from the data obtained 
the equipment for a modern 
furnace was worked out. 
The Isabella Furnaces of the 
Carnegie Steel Company, at 
Etna, Pa., a suburb of 
Pittsburg, were selected as 
the plant at which to install 
me the apparatus for applying 
the-dry-air blast. The lines 
and dimensions of this fur- 
nace are shown in Fig. 1, 
and represent the usual con- 
struction of furnaces in the 
Pittsburg district. The fur- 
nace is blown with twelve 
6in. tuyeres, and is equipped 
with four hot-blast stoves. 
Blast is supplied by three 
blowing engines having the 
following dimensions :— 
Steam cylinder, 44in. dia- 
meter ; air cylinder, 84in.; stroke, 60in. 

The ammonia machines are of the compressor type, and were 
built by the York Manufacturing Company, York, Pa. The 
dimensions are as follows :—Diameter high-pressure steam cylinder, 
28hin.; low-pressure, 56in.; compressor cylinder, 22}in.; stroke, 
36in. Two compressors were installed in order to have one in 
reserve at all times, as a furnace operating on uniformly dry air 
cannot be subjected to ordinary atmospheric conditions without 
serious results, and frequently, on very humid days, the assistance 
of the second engine might be required. Each compressor has a 
capacity of 225 tons ice melting effect. The brine-tank coils are 
covered with calcium chloride brine, having a sp. gr. of 1-21. The 
return brine from the refrigerating chamber flows into the top of 
the tank, is cooled by the ammonia expanding between the outer 
and inner pifes, withdrawn therefrom by a pump, and forced back 
into the 2in. or inner pipes, where it is cooled below the freezing 
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Isabella Furnace N° I. 
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the upper pipes, and passes from the top of the chamber to the 


blowing engines at a temperature of freezing, or below, and with 
a practically uniform content of moisture. hen the pipes become 
covered with frost the cold brine is shut off from severai vertical 
lines of coil ata time, and, through an auxiliary pump and line of 
pipe, brine that has been heated in a tank with steam is forced 
through, and in a few minutes the frest is melted. Connection is 
then made with the cold-brine system, and frost begins to deposit 
quickly. The frost which has been melted off the pipes collects 
in a trough in the basement floor, from which it flows into the 
supply tank for the condenser. 

he dry-blast plant was put in operaticn on August 11th, 1904. 
The furnace was making a grade of iron suitable for the basic open- 
hearth furnace, containing less than 1 per cent. silicon, with an ore 
mixture consisting of 50 per cent. Mesaba ore, the balance being 
soft hematites from Michigan. The mixture showed a yield by 
analysis of 53-5 per cent. iron. The coke used was shipped from 
two mines, and contained on an average 10-5 per cent. and 
12-5 per cent. of ash respectively, and also varied considerably 
in ash, In the data following a comparison is made between 
the operations of the furnace using dry air after August llth 
and those from August Ist to llth, wher the furnace was 
using the atmosphere under ordinary conditions. The burden 
en the furnace from August Ist to llth inclusive was as 
follows :— 


Lbs. 
Ce se HE Sai ae, ae ee ee) Ae ee ee 
Ge 5.03 3s ahaa se ke 3S xo *te 90,000 
Stone .. 5,000 


On August 11th, 5 per cent. increase in burden was put on the 
furnace, and later in the day 33 per cent. of dry blast was used. 
As soon as this small quantity was introduced its effect was notice- 
able by a brightening of the tuyeres and an increasing temperature 
of the cinder. After this change in burden had come to work and 
the condition of the furnace showing, if anythi»g, more satisfactory, 
an additional 5 per cent. of burden was put on with confidence, 
feeling assured that an increased use of dry blast would offset the 
increased duty on the furnace. From this period on the burden 
and volume of dry blast were increased more slowly until, on 
August 25th, the furnace, using dry blast entirely, had the following 
burden at work :— 


Lbs. 
Oe Fa ak es =k ee DS a ae ae a eee 
Re wales “xe, sd 0 3M wax: ad? dt cag el 
Rol ec ia as aH dnt hee eee -- 6,060 


thus in two weeks obtaining an increase in burden of 20 per cent. 
The record of the furnace from August Ist to 11th, prior to the 
use of the dry blast, and from August 25th to September 9th 
inclusive, using all dry blast, shows that during the first eleven 
days the average production per day was 358 tons, and the average 
coke consumption in pounds was 2147. As compared with this the 
sixteen days between August 25th and September 9th gave an 
— production of 447 tons and an average consumption of 
1726 ib. 

In Fig. 2 these records are set out graphically. This diagram 
speaks for itself, but it should be remembered that while the re- 
duction in moisture and its increase in uniformity is considerable, 
this represents only the beginning of operations, and there was 
still much to be learned with respect to manipulation of the dry- 
blast plant. The effect of reducing and making more uniform the 
moisture in the blast was clearly shown when, during a period of 
excessive humidity extending over three days, a neighbouring 
furnace charged during this period an extra quantity of coke, and 
increased the quantity each day in order to maintain the grade of 
iron, while the Isabella furnace, oyerating on dry blast was in no 
wise affected. 

On September 10th it was found necessary to make some repairs 
to the compressors and to make connections to a new brine-header 
for thawing off the coils, and the burden was lightened accordingly. 
After these repairs had been made the burden was again increased, 
and from September 17th to 30th inclusive the furnace showed an 
average daily output of 452 tons, with a ccke ccnsumption of 
1729 lb. per ton of iron. 

During a period of thirteen days the average moisture in the 
atmosphere was 5°66 grains per cubic feet, and in the dry air 1°75 
grains, Sixty-nine pounds of water were removed from the blast 
per ton of iron produced, which represents an average of 23,192 Ib. 
—equivalent to 2784 gallons—for the twenty-four hours. This 
weight was calculated from the volume of air blown into the 
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point, and thence into the coils in the refrigerating chamber. The 
ammonia enters at the bottom of the pipes, thus travelling in the 
opposite direction from the brine, and, by expanding between the 
2in. and 3in. pipe, cools the brine both in the tank and in the inner 
pipes. Forty thousand gallons of brine are required in the system. 
In the arrangement of pipes in the refrigerating chambers there 
are in each vertical line of coils seventy-five 2in. pipes, 20ft. long, 
and in the chamber there are sixty vertical lines of coil, the whole 
representing 90,000 lineal feet of 2in. pipe in the chamber. The 
pipes in each vertical coil are placed in staggered position to en- 
sure better contact with the air. The series of coils is divided 
into three sections, and fed through a din, header, and discharges 


furnace, as shown by piston displacement. For four days during 
the above period the water caught in the tank underneath the 
refrigerating chamber amcunted to an average of 21,561 lb.— 
equivalent to 2588 gallons—for the twenty-four hours, which 
is as close an agreement as could be expected, considering that 
the figures do not represent the same number of days, and the 
difficulty in accurately determining the volume and humidity of 
| the air supplied in a given pericd. It is found sufficient in practice 
to thaw the frost off the pipes every three days. The coils are 
divided, for the purpose of thawing off, into three sections, each 
representing the same number of coils, and a section is thawed each 
| day, and in this way the work of refrigeration is not interfered 


into a 6in. header, thence into a standpipe, from which the brine | with 


flows to the brine tank, its feed being arranged to cause the brine 
to flow in a direction o ite to that of the air. As the space 
between the pipes waa 

accumulation of frost, which might diminish the efficiency of the 
blowing engine, a blower was ‘installed to force air into the 
refrigerating chamber, and, in order to secure a uniform distribu- 
tion of air over the coils, revolving electric fans were placed in the 
space underneath, so that all of the coils would frost alike. The 
entering air, according to its humidity, deposits the moisture in 





the form of water or frost on the lower pipes, and as frost only on 


become gradually reduced through the | 


1th. 
| As the dry blast was supplied to the furnace it became necessary 
| to reduce the revolutions of the blowing engines, since the air 
supplied to the engines was lower in temperature than with the 
| natural atmosphere and contained more oxygen per cubic foot, 
| and the tendency of the furnace was to drive tco fast. Before 
| applying the dry blast the engines were running at 114 revolutions 
| and supplying 40,000 cubic feet of air per minute ; the revolutions 
| Were gradually reduced to 96, thereby reducing the volume of blast 
| over 6000 cubic feet per minute, and increasing the efficiency of 
| the engines by 14 per cent. With dried blast, 96 revolutions per 
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minute of the blowing engines burued nearly 1 per cent. more coke 
and produced 89 tons more pig iron in 24 hours than 114 revolutions 
on naturalair. The reduction of the revolutions resulted in a gain 
of 150 degrees in temperature of the blast, which, even with this 
increase, through lack of area in the waste gas ports of the stove, 
did not average above 870 degrees. The average analysis of the 
gas for ten days prior to the introduction of the dry blast 
showed CO, 22-3 per cent. ; CO,, 13 per cent., with an average 
t2mperature of 538 degrees, Later, with dry blast used entirely, 
the average analysis was, CO, 19-9 per cent. ; COo, 16 per cent., 
with an average temperature of 376 deg. This reduction in tempera- 
ture of 162 degrees is a necessary consequence of the greater con- 
centration of heat in the hearth by the dry blast combustion, and 
the greater weight of burden heated by the gas, and represents an 
as eyo saving of heat in the furnace. 

The use of the dry blast has resulted in economies in several 
other directions. With the use of Mesaba ore, which is very fine 
in structure, the waste of ore dust through the escaping gases is 
quite large, and at many furnaces the waste in ore has become 
quite burdensome. The waste at the Isabella furnace before dry 
blast was used amounted to 5 per cent. of the ore charged ; this 
has been reduced, through the greater uniformity in the furnace 
working, to less than 1 per cent. The saving in coke consumption 
reduces the phosphorus in the metal, and this, in making Bessemer 
iron, permits the use of higher phosphorous ores. As the Isabella 
furnace was making basic iron, it was of advantage to keep the 
silicon as low as possible, provided the sulphur was kept low, and 
the absence of irreguiarities in the furnace operations resulting 
from the dry blast permitted the keeping of the silicon at a lower 
range without increasing the sulphur. It has been generally 
observed by furnace managers that when the silicon is lowered, 
through increased humidity in the atmosphere, a leaking tuyere, 
or through other causes, the sulphur is rapidly increased ; but it 
has been found in using the dry blast, that when the hearth tem- 
perature was suddenly lowered, principally from accretions on the 
bosh reaching the hearth, the sulphur did not increase, and in this 
respect the furnace has shown a remarkable uniformity in composi- 
tion of the metal produced. 

The application of the dry blast to the blast furnace has shown 
in addition to the economies effected, that the furnace can be 
operated with precision ; it works with greater regularity, and in 
consequence the product is uniform with respect to grade and com- 
position, which makes the dry blast of particular value in the 
making of foundry iron, which is marketed by grade. An increase 
or decrease in blast temperature has a definite effect, and can be 
relied on to accomplish the desired result. 

While the application of the dry blast to the blast furnace has 
effected various economies and produced a more uniform metal, 
its further application to the Bessemer converter would, no doubt, 
result in great benefit, since air is used in large quantities and the 
varying humidity affects the temperature of the charge, and in 
consequence the quality of the steel. The metal from the metal 
mixer is remarkably uniform, and the additional uniformity 
secured through the use of dry air would be of further 
advantage, 








CLEVELAND INSTITUTION OF ENGINEERS. 


Tue Cleveland Institution of Engineers held its fortieth annual 
meeting at Middlesbrough on Monday evening, the 7th inst., 
Mr. F. Herbert Marshall, Tees Ironworks, Middlesbrough, 
the retiring President, in the chair. After the routine busi- 
ness had been transacted, Mr. Marshall remarked that the 
members would all feel with the Council that the loss of the 
secretary, Mr. Macpherson, during the year was a serious one, but 
they had been fortunate in securing the services of one who had 
had some experience in the work as his successor, 

Mr. Worth, on taking the chair, thanked the retiring President 
and the members for the honour, and, in his address, reviewed the 
advances which had been made in engineering and ironmaking 
since 1862, when he came into the district. 

First, in regard to the blast furnace, he believed that in that year 
there was only one firm in Cleveland making any use of the furnace 
gases—Messrs. William Whitwell and Co., Thornaby Ironworks, 
South Stockton, who drew part of the gas off by a pipe, which dipped 
some distance into the materials in the furnace. The tops of the 
furnaces were still open. He thought that the first furnace to be 
covered in and fitted with the bell and hopper was at Ebbw 
Vale, but that came into use in Cleveland in 1864, and soon was 
generally adopted. At that time the height of the furnace was 
about 65ft., blast pressure 3 lb. to 4 1b. heated in pipe stoves to 
800 deg. or 900 deg., and the average make was 220 tons per week, 
with a consumption of coke of from 24 cwt. to 25 cwt. per ton of iron. 
The engines were all non-condensing, and 60 Ib. was something 
like the maximum pressure ; the boilers were mostly of the plain 
cylindrical type, now obsolete, though there were some Cornish in 
use, and a year or two later Messrs. Whitwell put down some 
‘* elephant” boilers, then a favourite type in France. 

At the present time the standard height of the Cleveland furnace 
was 85ft., otherdimensions varying, the blast pressure 6 lb. to 7 Ib., 
the temperature of the blast heated in fire-brick stoves to 1100 deg. 
up to 1400 deg., and the make of pig iron for the week ending 
October 15th averaged 760 tons of Cleveland iron per furnace per 
week. But it was evident that many were below that. Mr. Hawdon 
had informed him that the average of the three furnaces making 
Cleveland iron at Sir B., Samuelson and Co.’s Newport Ironworks, 
Middlesbrough, during the six months ended September 30th last 
was 1272 tons per furnace per week, the maximum make of. one 
furnace for one week being 1459 tons ; the consumption of coke 
was 22} cwt. to the ton of iron, but alarge portion of this was retort 
coke. The North-Eastern Steel Company at its Acklam blast 
furnaces, Middlesbrough, had also gone in for large makes; it 
had splendid blowing engines—compound condensing, blowing from 
101lb, to121b. pressure, and capable of doing up to 15lb. The average 
output over six months was 1316 tons per furnace per week, and 
the best make of one furnace 1644 tons. At Messrs. Bell Brothers’ 
Clarence Ironworks, Middlesbrough, during the first eight months 
of this year the average per furnace per week on all Cleveland stone 
was 1164 tons, and the best 1324 tons; on two-thirds Cleveland 
and one-third foreign the average was 1498 tons; and the best 
1552 tons. 

Two interesting developments were in progress at present- 
Messrs. Cochrane and Co., who were the pioneers in the district of 
the evaporator condenser and the water-tube boiler, were again to 
the fore with a blowing engine worked by blast furnace gas, 
and the system would have a thorough trial at the Cargo Fleet 
Iron Company’s works, Sir B, Samuelson and Co., Newport Iron- 
works, Middlesbrough, had put down a Parsons turbine, driving a 
rotary turbine blower, which was working well, and the perfect 
regularity of the olast had caused a marked improvement in the 
working of the furnace. 

Turning to the conversion of pig iron into plates, he had been 
informed by Mr. J. H. Harrison that the maximum make at Witton 
Park in 1862 was 14 tons per shift, whereas now about 160 tons of 
steel plates were frequently rolled per shift in onemill; but inspite 
of that there was nota mill in the district or in England which was 
doing anything like what modern machinery was capable of, and 
what is reported to be done in America. For-one thing, British 
mills were far too much cramped for room, and if the mill were 
kept fully fed up with steel, there was not nearly enough room 
to put away the plates, and the arrangements for deaiing with 
the plates after they were rolled might be described as primitive. 
The consumption of steam for power purposes was excessive, 
though much reduced within the last few years by the substitution 
of electric motors for the smaller engines, But the reversing mill 
engine would always remain a wasteful machine, owing to the 
variable load, and to the cooling of the cylinders in the pauses, 
There were four principal reasons for the excessive steam con- 





sumption of these engines as used in the North of England. 
First, the cylinders were not poonees proportioned to the work— 
he had found the cylinders far too large, and the steam pipes, 
steam ports, and often the exhaust pipes far too small. What was 
the good of having 80 lb. pressure in the boilers and only 25 Ib, in 
the cylinders! Secondly, boiler pressure was far too low—it 
should be 140 lb. If an engine were taken working with, say, 
80 lb. pressure on a varying load, and the boiler pressure was 
put up to 140 lb., reducing the cylinders in proportion, without 
any other alteration, about 10 per cent. would be saved on the full 
load, while on lighter loads the saving would run up to 30 or 40 
per cent., and it must be remembered that a fair proportion 
of the work was always done at a load far below the maxi- 
mum. The third source of loss was cylinder and steam pipe con- 
densation. He had often wondered why no one had adopted 
jacketed cylinders for reversing mill engines ; they cost nothing 
extra for upkeep. Lastly, there was the question of expansion. 
The speaker did not think there was a really good solution of this 
problem ; compounding had not by any means done all that was 
expected of it. Very probably the compound engine actually 
used more steam during the first few passes while the ingot or 
bloom was short, and in the case of a plate mill, as plates were 
now rolled in England, it was doubtful whether the low-pressure 
cylinders ever got the chance to put in much honest work, though 
they would, no doubt, do so when rails, angles or billets were 
rolled in long lengths. 

But two-cylinder simple engines, and still more, three-cylinder 
ones, could be worked much more expansively than now if a 
hydraulic reversing motion with hunting gear were employed in 
place of the present steam and cataract motion. 

Mr. Worth believed that the greatest economy possible in 
driving a reversing mill would be got on following lines :—A three- 
cylinder vertical engine with jacketed cylinders, the water 
condensed in the jackets being returned to the boiler with as little 
loss of heat as possible ; steam of 140lb pressure, with steam 
pipes of ample size and thoroughly clothed, and cylinders so pro- 
portioned that when the engine was doing the utmost required of 
it the mean cylinder pressure was about 1001b. Such an engine 
would not need more than 22 1b. of steam per horse-power per 
hour, so Jong as it was controlled by the reversing gear alone and 
the load did not fall below two-fifths of the maximum, working 
non-condensing, and about 20 Ib. if condensing. 

With respect to machinery used in mining, little progress had 
been made. ‘The winding engine was still a very wasteful machine, 
and the difficulties in the way of designing an economical winding 
engine were even greater than those in connection with a reversing 
rolling mill engine, due to the immense difference between the 
power required to start the load and that required when the full 
cage was near the top. The very best winding engine gave a very 
inadequate return in the shape of work done for the coal burnt 
under the boiler. : 

No such difficulties, however, interfered with the design of 
pumping engines, their load being constant, and a high economy 
could be so easily obtained that there was no excuse for such 
wasteful ones as were frequently used. Jn one colliery they burnt 
22 tons per twenty-four hours for work which an up-to-date engine 
could have done for 50 ewt. 

In marine engineering rapid strides had been made. In 1862 
the simple engine, with at most 40]b. pressure, was the regular 
thing, coal about 31b. per horse-power per hour ; now 200 lb. was 
the pressure for trade boats and 300 1b. for the Navy, with coal 
down to about 1-4lb. With Mr. Mudd’s five-crank engine under 
1lb. of coal per horse-power was used. Lastly came the turbine, 
apparently carrying all before it, although quite in its infancy. 

Mr. Marshall, in proposing a vote of thanks to Mr. Worth, said 
they would like to have heard a great deal more from such an 
authority. He was not afraid to speak out. Mr. Worth had 
often fallen foul of the poor blast furnace manager, with his old- 
fashioned engine, but he was going ahead now, though —— he 
was very far from what he should be. With respect to turbine 
engines, the speaker thought there was a great future for them. 
He would like to hear something from Mr, Hawdon about the 
turbine blowing engine at Newport Ironworks. Mr. Greville Jones 
seconded, and the vote was carried. 

Mr. Hawdon proposed, and Mr. Worth seconded, a vote of 
thanks to Mr. Marshall for his conduct in the chair during the last 
two years, and Mr. Marshall replied. 

Mr. Henry Crowe, chief engineer for Messrs. Dorman, Long and 
Co., Middlesbrough, at the invitation of the President, gave a few 
remarks on the subject of his visit to the German iron and steel 
works. He said he had visited excellent works, and seen wonder- 
ful machinery, much ahead, in some cases, of that in this country. 
In Germany a great number of mills turned out 100 tons per shift, 
the machinery being driven solely by gas engines of 1000 to 2000 
horse-power. They were almost all going in there for gas engines, If 
anyone went through the German works he would quickly see for 
himself that the English were not at the top of the tree. 

Mr. Hawdon said he had lately been talking to a German gentle- 
man who had a large number of gas engines, and he spoke highly 
of their economy. But his coal cost bim 15s. per ton. The 
economy depended upon the price at which you could get your 
fuel, 








SOCIETY OF ENGINEERS. 


BETWEEN four and five hundred visitors were present at a conver- 
sazione given on Wednesday night at the Royal United Service 
Institution, Whitehall, to celebrate the jubilee of the Society of 
Engineers. Among those present were Major-General Lord 
Cheylesmore, Mayor of Westminister, Sir J. Thornycroft, and a 
large number of representatives of the Institute of Civil 
Engineerz, the Institute of Mechanical Engineers, the Sur- 
veyors’ Institute, the Sanitary Institute, the Royal Institute 
of British Architects, and kindred bodies. The visitors were 
received by Mr. D. B, Butler, the president of the Society, and 
Mrs, Butler, and the interesting museum was thrown open to their 
inspection. A lecture on ‘‘ Japan and the Far East” was given 
by Mr. George A. Goodwin, past-president, and was illustrated by 
photographic lantern views. The Society is ina very prosperous 
condition inits jubilee year, itsnumerical strength being five hundred 
and fifty-five members and associates, 








MANCHESTER SECTION OF THE INSTITUTION OF ELECTRICAL 
ENGINEERS.—The opening mvctirg will be held at the Grand 
Hotel this evening, Friday, the 18th of Novemter, at 7.30 p.m., 
when the chairman will deliver his address, 


TRANSPORTER Bripce At NEwrort,—The steel wire cables and 
engineering work in connection with the Newport, Mon., transporter 
<n bridge, which are being supplied by Messrs. W. B. Brown 
and Co. (Bankhall), Limited, Liverpool, will have a total weight 
exceeding 350 tons. The main suspension cables are sixteen in 
number, each having a diameter of 22in., and a length of 661ft. 
These cables will possess a guaranteed strength exceeding 250 tons 
each. There are thirty-two anchoring cables of 2#in, diameter 
and 520ft. in length, having a resistance of over 270 tons for each 
of the sixteen cables placed at the two sides of the bridge. Both 
these series of cables consist of 127 wires in the section of a heavy 
gauge, and co are laid together in spiral form, the massive 
attachment sockets being of high grade cast steel. The bridge 
has been designed by the original inventor, M. F. Arnodin, 
of Rouen, assisted by Mr. R. Haynes, the borough engineer of 
Newport, Mr. Alfred Thorne, of Westminster, being the con- 
tractor, and it is now approaching completion, It will form an 
important connection with the various large works which have 
been developed during recent years on the side of the river opposite 
to Newport. 





ee 


THE IRON, COAL, AND GENERAL TRADREg 
OF BIRMINGHAM, WOLVERHAMPTON, np 
OTHER DISTRICTS. 


(From our own Correspondent.) 

THE engineering trades continue satisfactory, and operations 
are being quickened at some of the works in order to try to get 
through contracts before Christmas. There is a fair amount of 
constructive work about for warehouse and works buildi 
purposes, Admiralty orders for anchors and cables are under 
execution, and are affording regular employment. In the general 
machinery trades, the Australian, Indian, and South American 
demand continues satisfactory, and more confidence appears to be 
entertained with regard to the South African position. he 
rolling stock makers are busy, but some heavy orders for wheels 
and axles are understood to have lately found their way to the 
Continent owing to under-quoting. ; 

Matters continue to look up in the iron trade, and there was again 
a healthy tone on Change this week in Birmingham. The better 
reports from Scotland and the North of England are helping 
matters here, and so are the stronger advices which are comiy 
across the Atlantic. It is hoped, if the improvement in the 
American iron trade continues, that the British manufacturers wij] 
be exempt from a repetition of some of the American cop. 
petition which they have had lately to face. Best marked bars 
are quoted £8; and common unmarked £5 lds. to £6; with hoops 
at £6 12s, 6d. to £6 15s, 

Pig iron is from 6d. to 1s, dearer than a fortnight ago, Stafford. 
shire cinder forge being quoted up to 42s, 6d., and part-mines yp 
to 45s, 6d., while 42s, 6d. is asked for good Northampton sorts, and 
44s, 6d. for superior Derbyshire. Galvanised corrugated sheets are 
commanding a better price by 5s. than recently, the minimym 
quotation now being £10 10s, f.o.b. Liverpool for 24 gauge ; black 
} ovina are also dearer than of late. With regard to the Bloomfield 
Irenworks, it is announced that these will be continued for the 
present, but that gradually the mills and workmen will be transferred 
to Walsall, one reason being that coal may be mined for beneath 
the present premises. Gas strip is quoted £5 17s. td. to £6, 
There is a fairly good demand for steel, and manufacturers are 
obtaining rather better terms both for semi-finished sorts and for 
sections. Bessemer billets are quoted £4 2s. 6d. to £4 5s. ; Siemens, 
£4 10s. to £4 15s.; and mild bars £6 to £6 5s, 

The demand for high-speed lathes is improving. Agricultural 
engineers report a better call for traction engines and portables, 
both for home and foreign use. Plough and harrow makers speak 
more favourably of their position and prospects than for some time 
past. In some classes of the machinery trades, and also in the 
general hardware industries, there is a good deal of comment upon 
the headway which America is making in South Africa. 

The experiment in university technical education at Bourne. 
brook, which include the model mine and the power station, is being 
watched with interest not only in the Midlands, but also in the 
Colonies and in the United States. From the latter country comes 
news that the example of the Birmingham University is being 
followed at New York, for at the Columbia University they have 
recently decided to construct an experimental mine. A mining 
authority in the States has written to the secretary of the lustitu- 
tion of Mining Engineers concerning the experimental mine now 
almost completed at Birmingham. He records his interest in it, 
and states that he trusts that they will be able to get comparative 
results from the fan tests The value of the research work which 
can be done with the model mine, is considerable. Surprise is ex- 
pressed in engineering circles that there has been no appointment 
to the chair of electrical engineering at the University announced 
yet. This model coal mine is the first of its kind in this country, 
Birmingham believes in doing things well, and it is acting up to its 
political motto of ‘“‘ Forward!” Some three millions of money 
are to be spent upon the new University in all, and the technical 
and scientific equipment bids fair to be quite equal to, if not 
superior, to that of any other country. 

he Birmingham Tame and Rea District Drainage Board are 
arranging to borrow £19,000, being part of the £54,030 required 
for the construction of bacteria beds at Minworth Greaves, and for 
the erection of a cottage weigh-house, Xc , at Saltley. 

Advices from the chief Australian trade centres recently to hand 
report that some fair lines of business have been placed in Sydney 
for structural material. Some descriptions of oil are in better 
demand, and prices are firmer. The cement market in Melbourne 
is fairly steady. Business in Adelaide is reported rather slow, 
although the recent agricultural exhibition gave a momentar, 
impetus to the trades connected with that industry, dairying 
machinery having been somewhat largely purchased. Good rains 
have fallen, but the river Darling, when the mail left, was not yet 
navigable. The resumption of river traffic will, as usual, lead to 
a revival of trade activity. Bolts and nuts of Melbourne make are 
selling in Brisbane, and — to give general satisfaction both as 
to quality and price. ew Zealand advices vary considerably. 
Wellington, however, reports a fairly active trade, and cement is 
in great demand for electric tram lines, harbour extension, and 
other public works, The pig iron market is weaker, owing to 
excess of stock, 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Manchestev.—T he outlook is better in the engineering trades than 
it has been for some time past, and although slight reaction has 
taken place in pig iron there is a feeling of confidence in the future 
course of this market. In the engineering trades, while there still 
remains room for improvement, yet there is a fair amount of 
employment, and prospects are better forward. The American 
position seems to have caused considerable discussion on ’Change. 
Opinions were, of course, variable, and the revival of trade on the 
other side would prevent the dumping, which was the case last 
year. Meantime, owing to the activity in Cleveland warrants, 
holders in this district appear to have asked from 6d. to ls. per 
ton more money. Whether, however, buyers are prepared to pay 
this advance is a moot point, there is, no doubt, considerable buying 
going on at late rates. This is partially confirmed by the fact that 
at the meeting of the Lincolnshire Pig Iron Association . no official 
advance was declared. Quotations, delivered Manchester, are as 
follows :—Lancashire No, 3 foundry, 51s. 6d. to 52s. 6d.; Lincoln- 
shire, 47s, 6d.; Derbyshire, 50s, to 51s,; Staffordshire, 49s. ; Middles- 
brough, open brands, 52s. 6d. to 53s.; Scotch: Gartsherrie, 
55s. 3d. to 55s. 9d.; Glengarnock, 53s, 9d. to 54s.; Eglinton, 52s. 6d. 
to 53s.; Scotch, delivered Heysham : Gartsherrie, 53s. 3d. to 53s. 9d.; 
Glengarnock, 51s, 9d. to 52s.; Eglinton, 50s. 6d. to 51s, Pig iron, 
f.o.t. Middlesbrough, 45s, 3d.; West Coast hematite, f.o.t. 
Barrow, 54s. to 54s, 6d. Hematite iron has participated in the 
improvement. Forge iron does not seem to have changed, but 
remains steady. In finished iron accounts are rather variable, 
but, generally speaking, there has been a better demand durin 
the past week. There is also the additional fact of a marked 
absence of foreign competition. I hire and Yorkshire bar- 
are quoted £6 to £6 5s. ; Staffordshire bars, £6 7s. 6d. ; hoops, 
random, £6 17s, 6d. to £7 2s. 6d., with specially cut lengths 5s. 
extra ; sheets, £7 5s., delivered Manchester. Partly manufactured 
material, such as German and American billets and blooms, are 
coming to this market, but there is no great quantity. Corrugated 
sheets are quoted £10 10s, to £11, delivered Liverpoel ; steel bars, 
£6 to £6 2s. 6d. ; English billets, £4 7s. 6d. to £4 10s.; hoops, 
£7 5s.; sheets, £7 5s. to £8 7s. 6d., delivered Manchester. Boiler 
plates have been in a shade better demand. The continued 
movement in copper has caused two advances in the manufactured 
article during the past week. Sheets are quoted £80 to £82 per 
ton ; copper, seamless tubes, 10d. ; brass tubes, 8d. ; rolled wire, 
74d.; copper wire, 9d. 

There been no material change in the position of the coal 
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trade. House coal is very dull, but engine slack still continues in 
ood demand. The shipping trade is fairly good. Prices are as 
8 Best coal for domestic purposes, 13s, to 14s. ; seconds, 
12s, to 15s.; common, 9s. to 10s.; steam and forge coal, best, 
g, 3d, to 8s. 9d. ; best engine slack, 7s. 6d. to 8s.; medium, 6s. 
a és, Yd.; common, 4s, 3d, to 5s. at the pit; screened coal 
delivered Manchester Ship Canal, 9s, 3d. to 93. 9d.; and unscreened, 
93, 2d. 
a .—There is more life in the hematite pig iron trade, and 
a freer and fuller sale of Bessemer descriptions, with the result 
that makers are not only disposing of all the iron they are making, 
but have already disposed of most of the stocks they have been 
holding. On the other hand, warrant stocks remain unchanged at 
the very low point of 12,392 tons. No transactions are noted in 
warrant iron during the week. Prices are steady at 53s, 6d. net 
cash sellers, with no buyers, and makers, while quoting 53s. 6d. 
net f.o.). for mixed Bessemer numbers, have during the week 
is high as 54s, 6d, to 55s. per ton, but no business at these 


follows + 


quoted A 
dgures has been reported. The fact is that several makers are 
better sold forward than they were. For some time past the trade 


which has been transacted has mainly been for prompt delivery 
and in very small parcels, It is a good sign when the size of the 
parcels is increasing and when forward sales are reported, with a 
general all-round better prospect. The fact is that steel makers 
in several departments are ordering more iron, and there is every 
prospect that their requirements will be increased, at any rate, 
after the turn of the year. There are still twenty-three furnaces 
in blast, with an average rate of production of 750 to 800 tons each 
per week. eth : 

[ron ore is in very slow demand, and business does not show any 
prospect of improvement. Indeed, the importation of Spanish ore 
in large cargoes checks the sale of native sorts, although the latter 
are much cheaper to buy at 8s. 6d. per ton net at mines, as com- 
pared with 12s, for Spanish sorts at West Coast ports. 

There is a much better feeling in the steel trade, and rails are 
certainly stronger, Further orders have been booked and the 
wills at Barrow are now working three-quarter time. For some 
time past they have only been working half-time. Several new 
inquiries are in the market, including business from Canada, 
but it is not now expected that we shall be able to secure 
Canadian orders in competition with Canadian makers. Other 
foreign business is, however, in the market, and there are also 
some tram orders on offer for competition. Heavy rails are at 
80s. per ton net f.o.b. The trade doing in ship plates is quiet, and 
the mills are not working more than half-time, but an improvement 
is expected in trade in the course of a month or two, Merchant 
steel is quiet. 

Shipbuilders report no new orders, although it is known prospects 
of good business are afforded to local builders, 

Gun mountings represent a brisk department, and boilermakers 
and ironfounders are busy. 

Shipping is moderately employed. From West Coast ports last 
week 8090 tons of pig iron and 6270 tons of steel were shipped, 
making a total of 14,360 tons, in contrast with 12,343 tons in the 
corresponding week of last year, an increase of 2017 tons. The 
total for the year to date has reached 639,999 tons, in contrast with 
777,601 tons in the corresponding period of last year, a decrease of 
137,692 tons. 








THE SHEFFIELD DISTRICT. 
(from our own Correspondent.) 

Tue South Yorkshire house coal trade is considerably brisker this 
week, and is certain to increase in activity until Christmas. Values 
are somewhat stiffer, and coalowners have perceptibly reduced 
stocks at the pits. The demand seems to be general, the metro- 
politan markets as well as those of the Eastern Counties ordering 
freely, while local rejuirements are also larger. It is somewhat 
remarkable that with all these signs of vitality the house coal trade 
should not be equal to what it was a year ago. Only one reason 
can be given, and that is the long-continued mild weather, To-day 
Barnsley house coal, which is the quality most used, does not fetch 
more than 10s, per ton at the pit. Silkstones, which are not in 
great supply, continue to fetch 12s, per ton for the best sorts, and 
lls. per ton for seconds. Heavy deliveries of gas coal continue to 
be made to the corporation gas department and gas companies. 

Insteam coal values have rather weakened, good hards being 
obtainable at Ss.per ton, while seconds are on offer at lower rates. 
Although Lancashire, owing to the improvement in the textile 
trades, is ordering more freely in fins fuel, other districts are 
having very little sent, the result being that this class of fuel is more 
freely brought to bank than the market requires, There is no 
betterment to report in coke, ordinary foundry sorts fetching no 
more than 8s, to 8s. 6d. per ton. 

In the iron market there is some tendency toward firmness in 
pig iron, although quotations remain perceptibly unchanged. 
Manufacturers continue to restrict their orders to immediate 
reyuirements, and there is no disposition whatever to place con- 
tracts this side of 1905. Both the foreign and the home markets are 
dull, and little prospect of any immediate change for the better is 
held out anywhere. Quotations now current are:—West Coast 
hematites, 63s. 6d. to 65s. per ton ; East Coast hematites, 58s. 6d.; 
ee forge, 43s. 6d.; Lincolnshire foundry, 46s.: bar iron, 
6 5s. 

In the steel trade there has been some movement of late, but 
orders continue to be very unevenly divided, and, on the whole, 
trade cannot be said to be appreciably better. Manufacturers of 
crucible cast steel are not doing quite so well asa month or two ago, 
but the demand for the special steels for fast cutting tools is well 
maintained, 

In military, marine, and railway material no orders of any 
consequence have been placed during the week, and the feeling 
of disappointment expressed with regard to certain foreign and 
colonial markets has not been relieved by the placing of fresh 
work from any of these quarters. The home market is also quiet, 
but there is a general impression that things cannot go worse, and 
that any change must be for the better. 

In the lighter staple industries of the city the season demand 

for Christmas and the New Year continues to be fairly satisfactory, 
and work will be freely given up to Christmas, when it is expected, 
however, that the holidays will be quite as prolonged as they were 
last year, The condition of business, both in the heavy and light 
industries, is not quite so bad as it was at the end of 1903, Several 
of the large firms will be able to have most of their departments 
ully going up to Christmas, but unless fresh orders come in 
shortly they will be in a position to let their workers have more 
leisure than either employers or employed desire. In the edge 
tool trade much complaint is heard, both of the distant and home 
markets, 
a he question of the unemployed is causing considerable anxiety. 
The ¢ orporation are finding all the work they can for those who 
are able and willing to accept it, but there is a reluctance to start a 
relief fund similar to that of last year. Inthe heavy departments 
of trade the distress is not quite so acute this season as at the 
Corresponding period of last year, but unless fresh work comes to 
pend before next month is out, the New Year is certain to open 
— for many workers, both in the light and heavy industries. 

Mr, William Walker, Assistant Inspector of Mines for the 
Durham district, has been a pointed his Majesty’s Chief Inspector 
of Mines for the Yorkshire district, and will leave at once for Don- 
caster to take up his new duties, 








NORTH OF ENGLAND. 
fc (From our own Correspondent.) 
, THE most prominent feature in the iron and steel trades this 
week is again the gamble in Cleveland warrants, which has con- 
tinued longer than most people expected, and not only that, but 


it is carried on with more vigour than ever, to the detriment of 
regular business, for only consumers will buy where necessity 
compels them. Traders would be glad to see the gamble at an 
end and prices become settled, for no one dare buy ahead when 
prices fluctuate so violently, and when it is impossible to form an 
opinion of the course of business in the early future. It is acknow- 
ledged that there is nothing in the state of trade or the outlook to 
account for the rise in warrants; it is purely speculative, and 
prices would be declining if it were not for this artificial state of 
the market. Ordinary traders would like to know what is to follow 
the close of the gamble—whether business will actually be better 
or the depression return. It seems to be generally thought that, 
while the present range of prices of Cleveland foundry pig iron 
pony not be maintained, it is not likely that they will fall to figures 
as low as those ruling when the ‘‘ boom ” set in. 

Cleveland warrants, under the influence of the operations of 
speculators, have this week touched a figure higher than anything 
reported this year, buyers offering as much as 46s. 14d. cash at 
Wednesday’s close, the nearest approach to that being 46s. 0d. on 
the 7th. The best price of the spring upward movement was 
15s, 2d. cash on April 13th, and till last week that remained the 
highest price of the year. London houses continue to be the chief 
speculators in warrants, and it is said that some of these are buying 
on behalf of American speculators, who have this week started a 
warrant market at New York, but so far their transactions have 
veon of little import, But the ‘‘ bullish” reports from the United 
States have had something to do with the renewed activity of 
speculators here. They have to confine their operations to Cleve- 
land warrants alone, for only of them is there a stock, which renders 
it safe to speculate, the stock on Wednesday being 134,013 tons, 
whereas of Scotch iron there is a stock of no more than 9524 tons ; 
of Middlesbrough hematite only 300 tons is held ; and of West 
Coast hematite 12,392 tons, It would thus be useless for operators 
to direct their attention to these. 

The stock of Cleveland pig iron held in the public warrant stores 
has increased very rapidly, and is likely to continue to do so for 
some time, because producers have been tempted to sell a large 
quantity of warrants, and they will have to send their iron into 
store, so that they may fulfil their contracts to deliver warrant iron. 
The smallest quantity of Cleveland iron held by Connal’s during 
the last three years was on July 6th, when 78,013 tons was the 
quantity ; now the quantity is 134,013 tons, showing an increase of 
18,985 tons already this month. Coupled with that there is to be 
taken into account that shipments of pig iron from the Cleveland 
district are most disappointing ; this is the worst November for 
twelve years in this respect, and only in one month this year— 
February—have the exports been so small, Up to Wednesday 
night they reached only 34,632 tons, as compared with 37,820 tons 
last month, and 64,180 tons in November, 1903, to 16th. But no 
account at all is taken of these unfavourable figures, they are 
practically ignored in the excitement attendant upon the gamble. 

Probably induced by the activity in the warrant market and the 
slight improvement in the finished iron and steel industries, it is 
to be noted that the shares of a number of our leading iron and 
steel manufacturing firms have gone up in value, in some cases 
rather substantially, and this may be taken to indicate that 
investigators take a more hopeful view of the future than has been 
general of late. 

The prices of Cleveland pig iron are not yet following warrants 
up very closely. For nearly a fortnight No. 3 was kept at 45s., 
but on Tuesday makers saw their way to advance the quotation to 
45s, 3d., and on the following day to 45s, 6d., while 47s, 3d. was 
quoted for No, 1, and 44s, for No. 4 foundry. The lower qualities 
have moved very little in value, and relatively they are a good deal 
cheaper than No, 3. Thus, No, 4 forge can be got at 42s.; mottled 
at 41s.; and white at 40s. 6d. 

The improvement which has to be reported in hematite iron is 
of another order to that in Cleveland iron, It is not speculative, 
but the increased business is done with consumers. Good sales 
have been made to consumers, more particularly in the Sheffield 
district, who have bought for delivery wel! into next year. For 
mixed numbers they have paid 51s. 6d. per ton, and now it is 
difficult to get any under that. Altogether the prospects in this 
branch are decidedly more encouraging than they have been. 
No, 4 is at 48s, 6d. Rubio ore is tending upwards in value, 
though freights are lower, having fallen 14d. this week ; but what 
has been lost in freights has been gained in the price of the ore. 
Spanish mineowners have taken advantage of the advance in the 
price of pig iron to raise the quotations for ore. Generally Rubio 
ore is now at 14s, 9d. per ton c.i.f. Tees, but some business has 
been done at 14s. 104d. At the same time it must be reported 
that one lot of 10,000 tons has been sold at 14s. 6d. 

Improvement continues to be reported in the finished iron and 
steel trades, One indication is that Messrs, Bolckow, Vaughan, 
and Co, have not found it necessary to stop their rail mills 
alternate weeks, as intended; indeed, they have been able to 
keep the mills going full time during the last three weeks, and will 
be able to continue that for other three weeks. A strike was 
threatened at Messrs. Dorman, Long and Co.’s Britannia Works, 
on the question of the week-end shifts of mill-engine and boiler- 
men, who have heretofore gone in to light upon the Sunday night, 
for which they have had special pay. The men threatened to 
strike if the new arrangement was made, and they were to be sup- 
ported by other workmen adopting a like course, The dispute 
has been shelved for the present, as the employers have decided to 
allow the men to continue working under the old arrangement 
pending an alteration in the conditions of working which the firm 
intend to introduce. 

No alterations have been made this week in the quotations for 
manufactured iron and steel. Steel ship plates are at £5 12s. 6d.; 
iron ship plates, £6; steel ship angles, £5; iron ship angles, 
£5 15s.; iron ship rivets, £7 2s, 6d.; steel bars, £6; iron bars, 
£6 2s. 6d., all less 24 per cent. f.o.t. Heavy steel rails are at 
£4 10s, net, and cast iron railway chairs at £3 7s. 6d. net. 

Though there is no improvement in freights, and the outlook for 
shipping is worse, if anything, than it was, yet something better is 
reported by the shipbuilders. Still the increase in business is not 
what they expected, and it will be difficult even to cover expenses 
at such prices as are now obtainable for new shipping. There can 
be no doubt that the reduction of wages that they have claimed is 
absolutely necessary. It is 5 per cent. on piece and Is. to ls. 6d. 
on time rates, On Monday the employers had a conference at 
Newcastle with the representatives of every trade interested in the 
shipbuilding and engineering trades of the North-east Coast to 
consider the situation. Nothing definite appears to have been 
arrived at, and a further conference is to be held. It is thought 
that the notices will be extended for a month, to allow of the 
further consideration of the matter. 

Messrs, Wm, Doxford and Sons, Pallion, have booked an order 
for three steamers for the Swedish ore trade for Messrs B. J. 
Sutherland and Co., of Newcastle, while the Sunderland Ship- 
building Company has secured the contract for a 5500 - ton 

steamer for Messrs, Sales andjPreston, of Cardiff. Messrs. Swan, 
Hunter and Wighain Richardson, and Messrs. J. Readhead and 
Sons, have also booked orders within the last few days. Messrs. 
Wm. Gray and Company are reported to have got the order for 
two steamers of 6000 tons cach from Messrs, J. F, Wilson and Co., 
of West Hartlepool. ‘The Amethyst, a third-class cruiser, built 
in the Tyne for the Admiralty, is undergoing her speed trials off 
that river. She is the first war vessel of her size in which turbine 
machinery has been adopted, and thus her trials have more than 
ordinary interest. 

The report of the directors of Dorman, Long, and Co., Limited, 
Britannia and Clarence Steel Works, Middlesbrough, for the 
year ended September 30th, is most disappointing. With a 
capital of a million and a-half, their profits amounted to no more 
than £24,566, and they are unable to pay any dividend to the 
ordinary shareholders, nor do they write off anything for deprecia- 
tion, The directors state that trade has been very bad, and 





they have also had to contend with the difficulties of bringing into 


operation the new machinery at the Britannia Works. At the 
same time the rolling mills at the Clarence Works have not given 
satisfaction, and it has been n to make certain modifications, 
in order to obtain the full output of which the mills are capable. 
They have also strengthened and improved the machinery 
generally at these works, These alterations at Clarence are still 
going on, and the mills have been closed for several months. 

The directors of Thomas Allan and Sons, Bon Lea Foundry, 
Thornaby-on-Tees, in the year ended September 30th, made a 
profit of £2342, and will pay the ordinary shareholders 24 per cent. 
~ one year. Mr. Edwin K. Fox, of Nunthorpe, has joined the 

oard. 

Mr. S. Ball, who for the last twelve years has been under 
manager of the steel rolling mills of Messrs. John Spencer and 
Sons, at Newburn-on-Tyne, has been appointed manager of the 
Leeds Forge. 

Messrs. Graham, Morton and Co., engineers, &c., Hunslet, 
Leeds, have advised the Principal of the Armstrong College of 
Science, Newcastle-on-Tyne, that they offer to young men who 
have obtained the B.Sc. in engineering a two or three years’ 
course in practical work in their drawing office. They will pay a 
small remuneration, commencing at 15s. per week first year, 20s. 
per week second year, and £2 per week third year, to applicants 
appointed to the vacancies that may from time to time occur in 
their works, 

The demand for steam coal has slackened very considerably, and 
shipments have declined, this causing very irregular working at 
the Northumberland collieries. But deliveries of gas coals are 
very heavy, and there is not much on offer, so that the price of 
best is kept at 8s. 1}d. f.o.b. The coke trade is showing improve- 
ment, and contracts for next half-year are being made at 6d. per 
ton above the rate for the contracts now running. Consumers 
show anxiety to buy forward. Medium coke is at 14s, 3d. per ton 
delivered at the Middlesbrough furnaces, a rise of 3d. per ton this 
week, and foundry coke is 15s. 6d. to 16s. f.o.b. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE pig iron warrant market has been somewhat irregular this 
week. ‘Towards the end of last week prices gave way to some 
extent, the reason given being that sales were being forced by 
speculators. At the beginning of this week there wasagain a strong 
demand for Cleveland warrants, which recovered in price. Reports 
from America, to the effect that prices had been advanced from 
2s. to 3s. per ton, had a strengthening effect. At the same time, 
there is a want of confidence in the business, owing to the great 
expansion of speculative transactions and the limited number of 
warrants in circulation. 

Business has been done in Cleveland warrants at 45s, 8d. to 46s. 
cash, and 45s. 11d. to 46s. 2d. one month. Scotch warrants are 
quoted 51s. 6d., and Cumberland hematite 53s. 9d. per ton, but 
with little or no business doing in either case. 

Since last report two furnaces have been taken off hematite and 
put on ordinary iron, the demand for the latter being evidently on 
the increase owing to the activity in the warrant market. 

The prices of Scotch makers’ pig iron have been firm. G.M.B., 
No. 1, is quoted at Glasgow 53s.; No. 3, 49s.; Carnbroe, No. 1, 
58s. 6d.; No, 3, 49s. 6d.; Clyde, No. 1, 56s.; No. 3, 50s. 6d.; 
Langloan, No. 1, 64s.; No. 3, 54s.; Gartsherrie, No. 1, 56s. 6d.; 
No. 3, 51s.; Summerlee, No. 1, 57s. ; No.3, 51s. ; Coltness, No. 1, 
63s, 6d. ; No. 3, 53s. 6d. ; Glengarnock, at Ardrossan, No. 1, 58s.; 
No. 3, 51s. ; Eglinton, at Ardrossan or Troon, No. 1, 52s.; No. 3, 
49s. 6d.; Dalmellington, at Ayr, No. 1, 52s.; No. 3, 49s.; Shotts, 
at Leith, No. 1, 58s.; No. 3, 51s.; Carron, at Grangemouth, No. 1, 
57s. 6d.; No. 3, 51s. 6d. per ton. ‘ 

There is so far no material improvement in the shipments of 
Scotch iron. The quantity despatched in the past week was 4478 
tons, compared with 5076 in the corresponding week of last year. 
There were despatched to the United States 80 tons, South 
America 50, India 240, Australia 278, France 10, Italy 345, Ger- 
many 55, Holland 443, China and Japan 145, other countries 166, 
the coastwise shipments being 2667 tons, compared with 3720 in 
the corresponding week of last year. 

The arrivals of Middlesbrough pigs at Grangemouth were com- 
paratively small, amounting to 702U tons, against 14,670 in the 
corresponding week, showing a decrease of 7650 tons. There is 
now a total decrease in these imports for the present year to date 
of 98,506 tons. 

There is a moderate demand for Scotch hematite, which is 
quoted by merchants 55s. 6d. for delivery at the West of Scotland 
steel works. 

Business in finished iron is reported quiet, some makers finding 
it impossible to keep their usual shifts in full operation, The 
inquiry for material is slow, and there is keen competition for 
available orders. It should be noted at the same time that manu- 
facturers are understood to be doing their utmost to maintain 
prices. There isall the more necessity for this owing to the upward 
movement in the pig iron market, 

There is not much change to note in the condition of the steel 
trade. Business comes to hand slowly, but it is reported that an 
improvement is taking place in the demand for angles, This is, no 
doubt, due to recent orders obtained in the shipbuilding trade. It 
is expected that there will ere long be a larger business in boiler 
plates. 

A number of contracts are reported this week in various branches 
of the manufacturing trades, and among the shipbuilding orders 
noted is one given by Liverpool owners to Messrs. William 
Hamilton and Co., Port Glasgow, for a steamer of 7000 tons, the 
engines of which are to be made at Glasgow. 

‘There has been a fair business in the coal trade. The shipments 
at Clyde and Firth of Forth ports have improved, but there has 
been a falling off to the extent of 8000 to 9000 tons at the Fife- 
shire ports, which has more than neutralised the increase on the 
West Coast. The result is that there is on the whole a decrease 
of 3197 tons on the aggregate clearances from the Scottish ports, 
compared with those of the preceding week ; and the total ship- 
ments are 16,304 tons less than in the corresponding week of last 
year. There has in the last few days, however, been an improved 
demand for cargoes to the Mediterranean and the River Plate. 
The inland trade in coals has been quiet. The prevalence of mild 
weather has kept down the demand for household sorts, the prices 
of which have been declining. There is a fair demand for manu- 
facturing qualities, and supplies of all kinds of coal are abundant. 

The Conciliation Board of the Scottish coal trade, consisting of 
representatives of coalmasters and miners, has at length fixed the 
terms of the wages scale, and it is expected that this will be con- 
firmed by the men, so that a lengthened period of amicable 
working may be anticipated. It should also be stated that a com- 
mittee, consisting of tive coalmasters and five representatives of 
the miners, has been appointed to consider what means might be 
adopted for preventing excessive output of coal. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

I REFERRED last week to the application being made by coal- 
owners for a reduction of wages. This was formally brought 
forward on Monday at Cardiff before the Conciliation Board, Mr. 
Deakin representing employers, and Mr. Brace the colliers. Mr. 
Deakin, in making the application, cited the opinion of Sir David 
Dale, that the equivalent to 30 per cent. upon the standard meant 
that what the owners held was a figure which entitled them to a 
reduction that time of 10 per cent. They, therefore, now wanted 
the other five. The wages now were 43} per cent. above the 
standard, and they claimed to have them reduced to 38} per cent. 
above the standard. 





The workmen, who had held a previous meeting of their own at 
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which they had discussed the case, now, by their representative, 
traversed the application, and held that the owners were not 
entitled to a reduction; that Sir David Dale’s views were 
applicable to another matter, and had been acted upon by coal- 
owners to the extent warranted. At the Monday meeting, after a 
long discussion, both parties failed to come to an arrangement, 
and at the close it was decided to call in the aid of Sir Michael 
Hicks Baach, and submit the case to his arbitration, which will be 
done on Monday next. 

So long as storms retard tonnage from coming in, a brisk coal 
trade cannot be expected. Last week, in a run through the 
district, congestion at railway sidings was very apparent. On the 
Rhymney Railway the laden wagons were fifteen deep, extending 
over the ‘‘ Bay,” and on the Cardiff and Barry evidences wear clear 
that colliers had been active, but shipment scant. On the Barry 
line Tredegar collieries were well represented, and exhibited a good 
class coal, Ebbw Vale Works figure largely, and their coal is in 
evident demand. Amongst buyers’ trucks I noticed Stephenson and 
Clark, of the London market. 

It was stated on Change, Cardiff, this week, that a very large 
order for small coal for the French State Railways had been secured 
by Powley, Thomas and Co. The quantity named is 375,000 tons, 
and the price 12-50f. to 12-87f., delivery over next three years. 
On several days there has been a better and more animated attend- 
ance on ‘Change, and the impression is strengthened that more 
buoyancy of trade will soon occur. Stems to end of month are well 
filled, and house coal is steadily improving. Smallsteam has fallen 
off in price ; Monmouthshire semi-bituminous coals are still some- 
what easy, partly owing to delayed vessels. Swansea coal ship- 
ments last week were about late averages. Newport despatched 
over 60,000 tons to foreign destinations, and nearly 1, coast- 
wise. Swansea’s despatch of patent fuel last week was limited to 
9000 tons. An important sale of a large anthracite colliery is 
announced for this week. 

Latest coal prices current in Cardiff were as follows :—Best large 
steam coal, 13s. 3d. to 13s. 94.—13s. 6d. is an ordinary figure ; 
best seconds tolerably firm at 12s. 6d. to 13s.; ordinary seconds, 
lls. 6d. to 12s.; drys, lls. 9d. to 12s. 3d.; best smalls, 7s. to 
7s. 6d.; best ordinaries, 6s. 3d. to 6s. 6d.; seconds, 5s. 9d. to 63.; 
inferiors, including drys, from 5s, 6d. Monmouthshire : best large, 
lls, 9d.; best ordinaries, 11s, 3d. to lls. 6d.; seconds, 10s. 6d. to 
10s. 94. House coal: best households, 15s. 9d. to16s.; best ordi- 
naries, 13s. 6d. to 14s. 6d.; seconds, and other kinds, 10s. 6d. to 
13s.; No. 3 Rhondda, 13s. to 13s. 6d.; brush, 12s. to 12s. 3d.; 
small, 9s. 6d. to 10s.; No, 2 Rhondda, 9s. 9d. to 10s.; through, 
8s. 3d. to 8s. 6d.; small, 6s. 6d. to 6s. 9d. 

Patent fuel, 12s. 6d. to 13s.; coke, 15s. to 20s. Pit wood: very 
strong and advancing, 19s. 6d. to 20s.; and in some cases higher 
figures have ruled. 

Indications at Cardiff—in part on account of stormy weather, 
fogs rendering the Channel difficult—are of much improved trade. 
Swansea and Newport quotations are 19s. 

Swansea coal market is steady:—Steam coals are quoted at 
12s. 6d. to 13s.; seconds, 11s.; bunkers, 8s. 9d. to 9s.; small, 5s. 9d. 
to 6s. 9d.; No. 3 Rhondda, 13s. 3d. to 13s. 6d.; patent fuel, 
inclnding tax, 11s, 9d. to 12s. The indications of the coal trade 
given on ’Change are of improvement, but at present prices remain : 
best anthracite is quoted at 20s. to 21s. ; second malting, 17s.; big 
vein, large, 12s. to 12s. 6d.; red vein, large, 10s. to 10s. 6d.; 
machine made cobbles, 17s. 6d. to 18s.; Paris nuts, 18s. 6d. to 
19s.; French nuts, 19s.; German nuts, 19s.; machine made 
large peas, 11s. to 12s. ; rubbly culm, 5s, 3d. to 5s, 6d. ; duff, 4s. 

Collieries reported working regularly, and accumulations small. 

There has been an explosion of gas coal on a Barry boat, and 
injury to two men; one of them striking a match when the hatch 
beam was removed to find a ladder. A still more serious 
mishap occurred this week at Maesteg, in a coal drift belonging to 
North Navigation. In the absence of the engineman an assistant 
volunteered to let the men down, but he was overpowered, and the 
coal train going at a great rate a number of the men jumped off, 
but were seriously, some fatally, injured, One man is dead, and 
the inquest will be held this week. The marvel is that fifty deaths 
were not recorded. 

It was thought a short time ago that the importation of steel 
billets from America had ceased, though many regarded the cessa- 
tion as temporary. The latter opinion is now confirmed ; several 
cargoes have come into Newport, Swansea, and Cardiff from Phila- 
delphia, and, in addition, increased quantities from Germany, 
chiefly by way of Antwerp ; 2500 tons came to Newport this week. 
Imports of the week include pig iron from Millom, Whitehaven, 
and Harrington, large cargoes of ore from Bilbao to Newport, and 
3000 tons for Neath and Briton Ferry. 

A good deal of iron continues to be sent to Bristol from Newport. 
The only consignment of rails of importance has been that of 1000 
tons for Buenos Ayres, despatched from Newport, Mon. 

Dowlais last week was not so busy as it has been of late, though 
rails continue in demand, and a fair share of the bar trade is dealt 
with at Cyfarthfa. 

On ’Change, Swansea, this week, which was well attended by 
visitors from London and also from the Midlands, pig iron was 
reported to be gaining in strength. Since last week prices have 
advanced, Glasgow warrants 6d., Middlesbrough 6d, to 9d.; hema- 
tites remain. In finished iron and steel an improvement was 
noted ; price is better in tin bars, and purchases larger. Merchant 
bar remains, but tone better. 

Latest prices:—Glasgow warrants, 5ls. 6d.; Middlesbrough 
No. 3, 46s.; Cumberland hematite, 53s. 6d ; Welsh merchant bars, 
£6 to £6 2s, 6d. Steel rails, heavy, £4 5s. to £4 10s ; light, £5 5s. 
to £5 10s. Steel sheets, £7 17s. 6d. to £8 ; sheet iron, £7 17s. 6d. 
to £8 2s. 6d.; Bessemer bars, £4 2s. 6d.; Siemens, £4 5s, 

The tin-plate trade maintains the satisfactory character it bas 
shown, though occasionally delayed tonnage tells a tale, and 
increases stock ; but mills are in good work, and prices firm ; and 
it is expected that the shipment of the next week or two will 
clear away much of the accumulations. Forward business is pro- 
mising. Latest prices:—Bessemer steel coke, 12s. 3d. to 12s. 6d.; 
Siemens coke finish, 12s. 6d. to 12s. 9d. ; ternes, 22s. to 23s. 6d.; 
best charcoal, 13s. to 13s. 6d. Big sheets for galvanising, 6ft. x 
3ft. x 30 g. per ton, £8 15s, to £8 17s. 6d.; finished black plate, 
£8 15s. to £8 17s. 6d.; block tin, £132 7s. 6d.; spelter, £24 12s. 6d.; 
lead, £13 7s. 6d.; copper, Chili bars, £66 10s. Iron ore: Rubio, 
13s, 6d. The make of tin-plates last week was 68,385 boxes ; ship- 
ment, 47,472 boxes ; present stock, 180,297 boxes, 

The Cambrian Railway management is advertising fur a supply 
of motor vehicles for omnibus service to hold twenty passengers. 
This is one of the early preparations for the next season, which 
promises in steamers, new lines, &c., to make the North Walian 
routes still more attractive. Last season the Snowdonian arrange- 
ments were excellently well carried out, and the connection with 
London, the North, and the Midlands, and South Wales and Mon- 
mouthshire, passed without a hitch. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

From week to week the same reports must be given, as no 
material change takes place in the various departments of the 
iron and steel industry. Depression is still prevailing in many 
trades, and forward orders generally are scarce. 

In Silesia little life is stirring in the iron industry. Pig iron is 
being bought in rather small quantities, and for malleable iron a 
quiet though regular demand comes in, prices remaining the same 
as before. The girder trade has been showing a littie more 
strength than formerly, partly in consequence of the Huldschinsky 
works joining the Steel Convention, and inquiry as well as demand 
have been improving upon the week ; the concessions agreed to in 
October are no longer granted to the works. Sheets, though far 
from brisk, are in better request than heavy plates, and bars 





sell moderately well. A weak and irregular trade is done in 
wire. 

So far as export is concerned, more favourable accounts are being 
received this week than last from the Rhenish-Westphalian iron- 
producing districts. But there is still only a moderate home 
demand experienced, with hardly any forward contracts offering. 
Makers of pig iron complain of doing but a very limited trade, 
and business in the manufactured iron department has been rather 
disappointing this week and the last, demand baing slow. Plates 
are but weakly called for, while sheets continue in fair request ; 
for bars and sectional iron demand continues fairly regular ; and 
girders, too, are in comparatively good request for this time of 
the year. 

According to the Oologne G szette, negotiations have a few days 
ago taken place in Brussels between the Steel Convention and 
the Belgian and French works regarding an agreement about 
export in girders. The German works offered to the French a 
share of 9 per cent. of the total girder export. The French 
representatives asked 12 per cent., however, but at last agreed to 
accept 114 per cent. offered them by the Belgian and German 
works. The French works have to ratify this agreement, but 
there is no cause to doubt their doing so, and in the meantime 
the export price—for 1000 tons at the least—has been fixed at 
£45, free Antwerp. 

The coal trade continues somewhat slack, and deliveries, both 
in Silesia and Rheinland-Wesphalia, are not what they should be at 
this time of the year. In Silesia the low water in many districts 
is having a detrimental influence on the coal trade. Austria- 
Hungary, generally, and Vienna in particular, are very good 
customers for house coal. Shipments of coal in Silesia during 
October of present year have been 1,525,000 tons, against 1,704,330 
tons in the same month last year, and 58,650 tons per day, against 
65,550 tons per day in October last. Since the beginning of 
present year shipments in coal amount to 14,541,530 tons, as 
against 14,776,260 tons in the same period the year before. 

The coke market is in a olaaiony condition, production 
being readily consumed at fair prices, both locally and on foreign 
account, 

Export in coal has improved in Rheinland-Westphalia, but 
home demand is still moderate, and the restriction of the working 
hours at the pits continues a necessity. A very brisk demand 
comes in for anthracite. The coke trade is rather less lively than 
might be expected at this season of the year. 

According to the Frankfort Gazette, a union is being contemplated 
between the German, Belgian, and English producers of coke. 

On the Austro-Hungarian iron market the tone is fairly stiff, 
and business transactions upon the week have been satisfactory on 
the whole. Girders and sectional iron sell pretty freely ; the 
sheet trade is lively, and wire nails are well inquired for, though 
somewhat weak in quotations, The pig iron trade is quiet. 
Recently the Railway Minister has granted to the United Wagon 
Shops fifty-six wagons, to be delivered April, 1905 ; the demand in 
copper boiler plates for 1905 amounting to 2533 q., and worth 
534,000 crowns, has been given to the firms Chaudoir and Co., 
Zugmayer and Sons, and Ringhofer. 

The situation of the Austro-Hungarian coal industry is far from 
favourable, and stocks continue heavy. Only gas coal and coal 
for coke making meet with good request, and coke is in strong 
demand, consumption exceeding the daily output, and supplies, 
therefore, are taken from the stocks frequently. 

Makers of raw and finished iron in Belgium report that trade, on 
the whole, is quiet, and the tendency of prices rather less firm 
than some time ago. Large sales have nut been effected upon the 
week, and the demand all round is languid. 

The Belgian business in coal is without alteration, and likely to 
remain fairly quiet, although shipments in engine fuel are pretty 
regular, and the demand for house coal steady, if not extensive. 

From the French iron market pretty good accounts are given as 
regards occupation in the different departments, and the tone 
generally is healthy and firm. 

In the French coal trade the rise in stocks of house coal is keenly 
felt and complained of ; also engine fuel can only be sold at com- 
paratively low prices, and concessions have to be granted wherever 
an order of importance is in question. 








NOTES FROM SOUTH AFRICA. 
(From our own Correspondent.) 
JOHANNESBURG, October 24th. 

THE industrial outlook is now distinctly brighter, and a revival 
in business is confidently anticipated. This tale has been told 
before, only to meet with contradiction in the events of suc- 
ceeding months, but now, for the first time since the peace 
declaration, there appears absolutely solid ground for the 
prophecy. The paramount industrial force in South Africa—the 
gold industry of the Rand—has definitely embarked on a new 
career of progressive development, as the immediate result of the 
assured steady imported supply of satisfactory unskilled labour. 

Additional confidence is created by the knowledge, based on 
the statistics for the past four months, that, with the increase in 
unskilled labour, there is steady employment afforded to an 
increased number of European workmen. For every ten thousand 
Chinamen introduced to the mines, work is provided for at least 
one thousand whites. 

Any uncertainty that might have existed as to the success of 
the experiments with tube mills on the Witwatersrand has been 
finally cleared up by the definite announcement of policy made by 
Mr. R. W. Schumacher at the annual meeting of the shareholders 
of the Glen Deep Gold Mining Company. 

Tenders have been invited by the Wernher-Beit-Eckstein com- 
bination for the delivery of thirty-three tube mills of a design 
specified by their consulting mechanical engineer. The tube mill 
is to consist of a mild steei shell gin. thick, attached to cast iron 
ends, supported by hollow trunnions—used for feeding and 
discharge—and lined throughout with a thickness of 6in. of silex 
or other approved lining. The cylinder is to be ot 5ft. Gin. 
internal diameter by 22ft. O}in. long, arranged to run at 28 
revolutions per minute, and driven by means of spur gearing 
from a countershaft revolving at 120 revolutions per minute. A 
new construction of bearing for the trunnions has been adopted, 
so that the tube may readily be removed and replaced as necessary 
for repairs to lining. 








NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal market remains quiet ; still a scarcity of ready ton- 
nage. Prices unaltered. House coal unchanged. The quantity 
of coal shipped for the week ending November 12th was 80,857 tons 
—foreign, 62,071 tons; coastwise, 18,786 tons. Imports for the 
week ending November 15th :—Iron ore, 1840 tons ; bars, &c., 2892 
tons; pig iron, 650 tons ; deals, 1349 loads; pitwood, 2770 loads ; 
iron pyrites, 700 tons. 

Coal—Best steam, lls. 6d. to 11s. 9d.; seconds, 10s. 6d. to 
10s. 9d.; house coal, best, 15s.; dock screenings, 6s.; colliery small, 
5s. 3d. to 5s. 6d.; smiths’ coal, 3s. Pig iron—Scotch warrants, 
51s. 6d.; Middlesbrough, No. 3, 46s. to 46s. 1d.; Middlesbrough 
hernatite, 53s. 6d. Iron ore—Rubio, 13s. 6d.; Tafna, 14s. 6d. 
Steel—Rails, heavy sections, £4 5s. to £4 10s.; light ditto, 
£5 5s. to £5 10s. f.o.b.; Bessemer steel tin-plate bars, £4 2s, 6d.; 
Siemens steel tin-plate bars, £4 5s., all delivered in the district, 
cash. Tin-plates—Bessemer steel, coke, 12s, 3d. to 12s. 6d.; 
Siemens, coke finish, 12s. 6d. to 12s. 9d. Pitwood—19s. 6d. to 
20s., ex ship. London Exchange telegrams—Copper,£66 10s. to 
£66 15s.; Straits tin, £132 5s, to £132 10s. Freights—steady. 
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CATALOGUES. 


British Urattte Comeany, Limited, 50, Cannon-street, London 
—This is a neat little catalogue treating upon Uralite products for 
electrical work. 

Ernest Zarrert, 27, Chancery-lane, London.—This booklet 
describes the Cliff automatic fire hydrant, which has already been 
extensively adopted in this country and America, ‘ 

British WestincHousE ELEctRIC MANUFACTURING Company 
Limited, London. Circular B, 1071.—This booklet describes the 
Westinghouse type ‘‘S, B.” direct-current motors, and gives al] 
particulars as to sizes and power developed. 

GRAHAM, MorTON AND Co., Limited, Leeds. Catalogue Nv, 940 
—This book contains admirable illustrations and particulars of 
conveying plant for the handling of all classes of materials, A 
number of illustrations of the works at Leeds are also included, 

JOSEPH RICHMOND AND Co., 30, Kirby-street, Hatton Garden 
London,—This firm has sent us a number of illustrated circulars of 
machinery chiefly used by printers and bookbinders, which was 
shown at the recent exhibition of the Shoreditch Borough Counejj 

E. F, JARvis, Middlesbrough.—This neat pamphlet is devoted 
to ‘‘ British ” water-coolers for refrigerating and condensing plants, 
gas engines, &c. Besides describing the systems adopted the book 
also contains illustrations of notable installations for various pur. 
poses, and altogether is well worth perusal, 

H. I, Roperts, Victoria Chambers, 42, Castle-street, Liverpool, 
—Several sheets containing descriptions of Roberts’ patent baling 
presses, and also giving prices. They can be used for baling jute, 
cotton, wool, hay, straw, hemp, and cloth, &c. They can be 
worked by steam, oil, or gas engine, water, electric, or manual 
power. 

WELLMAN-SEAVER-MoRGAN CoMPANy, Cleveland, Ohio, U.S, A, 
—A brochure entitled ‘‘ What we Do” is well calculated to give 
an idea to the reader of the scope of this company’s work, A 
detailed list of the products is not possible in this column. hey, 
however, may be said to include the whole of a perfectly equipped 
steel works, 

THE PULSOMETER ENGINEERING Company, Limited, Reading.— 
An illustrated catalogue fully describing their water-softening 
plants. The system employed is by treating the water with soda 
ani lime water solutions. The only mechanical parts used in the 
apparatus being employed to ensure the accurate addition of these 
reagents, their intimate mixing, and the removal of the salts 
originally in solution but transformed into suspension by the action 
of the reagents. 








TRADE AND BUSINESS ANNOUNCEMENTS, 


WERNER Motors, Limited, inform us that the registered oftices 
of this company have beeu removed from Regent-street to 45, Dean- 
street, W., and that its showroom and repair shop are now at the 
same address, 

PROFESSOR HENRY ADAMS, M, Inst. C.E., has recently retired 
from the City of London College, where for thirty-five years he has 
been head of the engineering department. He is, however, still 
continuing his practice as a consulting engineer at 60, (Queen 
Victoria-street, E.C., where he has had offices for the last twenty- 
five years, 








NAVAL ENGINEER APPOINTMENTS. 


THE following appointments have been made at the Ad- 
miralty :— 
Haddy, 


Engineer Captain.—G. A. 
Reserve. 

Engineer Commanders,—-H. Abbott, to the Fire Queen, addi- 
tional, for the Barham; E. Cornish, to the Pembroke, for the 
Africa; R. 5S. G. Norgate, to the Indus, for charge of floating 
factory and for Fleet Reserve. 

Engineer Lieutenants.—R. 8, Pearse, to the Vivid, and J, C, 
Pearson, to the Fire Queen, both supernumerary ; H. Toop, to the 
Vivid, additional, for the Aurora, on paying off ; W. ©. Stephens 
and J. J. Sargent, to the Britannia, additional, for the Highflyer ; 
G. E. A. Crichton, to the Sphinx ; L. J. Cook, to the Indus, and for 
charge of t.b.s. and Fleet Reserve stores ; G. E. Andrew, to the 
Vivid, for the Chelmer; H. E. Wolfe, to the Egmont, for the 
Panther ; W. P. Legate, to the Leander, for the Locust. 

Engineer Sub-lieutenants.._F. Dean and H. V. Gand, to the 
Britannia, additional, for the Highflyer. 

Artificer Engineer.—H. M. Rice to the Glory, supernumerary. 


to the Indus, for Fleet 








THE MANCHESTER ASSOCIATION OF ENGINEERS.—The third 
meeting of the session in connection with the Manchester Associa- 
tion of Engineers was held on Saturday evening, under the pre- 
sidency of Mr. Alfred Saxon, when Mr. (. J, Seaman read a paper 
on ‘‘ Riveted Joints.” There wasa good attendance. The speaker 
treated the subject almost entirely from a bridge building and tank 
making standpoint, circumstances having prevented him from 
going into the other branches of this important subject. Mr. 
Boswell, of Galloway’s, in the discussion, gave in a concise form the 
method in which boiler plates should be riveted, and the best rivets 
to be employed in the operation. Mr. Walthew and the president 
also took part in the dceate, after which Mr, Seaman replied. 

Conrracts.—C, and A. Musker (1901), Limited, of Liverpool, 
have received the order from Messrs. F. Matcham and Co. on 
account of Moss Empires, Limited, for {the lifting and travelling 
stage and hydraulic installation, electric pumps, and accumulator 
for the Liverpool Olympia. This is practically a repetition of the 
work this firm is just completing for Messrs. F, Matcham and Co. 
at the Manchester Hippodrome, Oxford-street.—W. H. Bailey and 
Co., Limited, have in hand at the present time an instrument for 
the Surrey Commercial Dock for recording on a monthly diagram 
the fluctuations of the tide levels, This instrument is fitted with 
Sir Wm. H. Bailey’s ‘‘ patented perpetual motion” mechanism for 
winding up the clock, by means of which the clock will be wound by 
the action of the tides. The same firm have also received an 
order for eleven perpetual recorders for winding engines being 
constructed by Messrs. Hick, Hargreaves and Co., Limited, for 
the Transvaal mines. These instruments will record in ink, upon 
charts of considerable scale, the number of lifts, the speed of 
winding in feet per second, and the depth, which is upwards of 
4500ft. They are the invention of Sir William H. Bailey, and 
will never require winding by hand ; they are automatic, as the 
cage in its descent lifts the clock weight.—The Hart Accumulator 
Company, Limited, informs us that it has secured the contract 
from the War-office for the supply of sixty-seven of its standard 
lighting type cells, having capacity of 600 ampére hours, required 
at Plymouth.—We are informed that the Lords of the Admiralty 
have awarded contracts to the United Asbestos Company, Limited, 
comprising orders for ‘‘Salamander” rolled cloth packings and 
“Victor” metallic packings, lagging materials for boilers and 
pipes, including ‘‘Salamander” mattresses and ‘Salamander 
flexible millboard ; ‘‘ Victor” metallic joints for water-tube, &c.— 
The Consolidated Pneumatic Tool Company, Limited, has received 
a contract from the Bremer Vulcan Schiffbau und Maschinenfabrik, 
of Vegesack, for a complete installation comprising 117 pneumatic 
tools, and also a three years’ contract for all of their requirements 
for pneumatic tools, It has also received the contract for equipping 
the new yards of Messrs, Wm, Beardmore and Sons, Limit d, at 
Dalmuir, for which over 300 pneumatic tools wili be required, 
100 of which are to be shipped and delivered ready for use by 
January Ist, 1905, 
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AMERICAN NOTES. 
(From our own Correspondent.) 


New York, November Ist. 


Tue iron and steel markets of the United 
States have developed unexpected strength and 
Demands are coming in from all 


activity. 3 

quarters, and furnace owners and mill owners are 
taking business as fast as it comes, An advance 
has suddenly been made in pig iron on account 


of so many furnaces haying sold more iron than 
they had anticipated. Heavy sales are being 
made east, west, and south. The sales made in 
this market are surprisingly large. At this 
writing there are inquiries in hand which will 
robably result in negotiations for iron to be 
delivered after April Ist. The reason of this 
activity simply is that engineering plants and 
other large interests having secured a large 
yolume of work, desire to protect themselves 
against any fluctuatious in the market by placing 
contracts for sufficient material to see them 
through with their work. There is very little 
jron in the hands of consumers, large or small. 
Those who are placing orders are insisting upon 
the earliest possible deliveries. The mills are 
also profiting by the general improvement, and 
some very encouraging contracts have been 
placed within a few days for bars, sheets, pipe 
work, plate iron, structural material, as well as 
semi-finished products. Billets have suddenly 
advanced for early delivery. The larger con- 
sumers of all kinds of steel will have their 
requirements supplied for months to come before 
the next advance takes place. This advance 
comes as a surprise to most people. Very few 
anticipated the sudden changes in the situation. 

The most experienced judgment fails to recognise 

the under-current which at times takes the 

market by surprise. It is a matter of uncer- 
tainty as to how long the present improvement 
will continue. 

The exports of copper are phenomenal. 
Domestic purchases are also quite large in sym- 

vathy. The shipments last week amounted to 
983 tons, making the total for the twenty- 
eight days of October 23,099 tons; about 3000 
tons are now engaged for shipment, which will 
be made this week. The copper market con- 
tinues to be excited. Extreme prices are being 
asked, but the average business actually done is 
at 13] for Lake, 133 for electrolitic, and 124 
for casting, which is an advance of 1 cent per 
pound during the month. The other metals have 
not participated in the improvement. 

The lead market has advanced only ten to 
fifteen points during the past month. Spot lead 
is 4-40; the St. Louis market, 4-20. Spelter has 
advanced twenty-five to thirty points since the 
first of the month, closing at 5-35, and at St. 
Louis 5-20. Sheet zine is in good demand at 
6.40, Copper stocks in Boston, the headquarters 
of stock speculation in that product, are now at 
the highest point in the year. Copper produc- 
tion will be materially increased within the next 
six months, 

New York, November 7th. 

During the past week prices of pig iron 
advanced unexpected 25 to 50 cents per ton. 
Most of the larger consumers have bought all the 
iron they will need for the next three months. 
The advance named is being paid only by those 
who are obliged to have iron delivered within the 
three months named. Most of the southern 
furnaces are accepting business for the first 
quarter of next year on a basis of 12 dols. A 
much larger business in iron could be done at this 
time if furnace people would accept September 
prices, but in their anxiety to make a little money 
they have announced the advance of 25 to 50 
cents, which consumers are not willing to pay. 
Ore has been advanced in price, coke has gone up, 
and this, with the anxiety of the furnace people 
to make a little money, has put an end for the 
time being to the rush of orders for next year's 
delivery, ; 

_In other branches of the steel industry condi- 
tions are quite favourable. A great deal of 
bridge material is being contracted for, and the 
aggregate tonnage has been heavy. It is the in- 
tention of the railroad companies to at least 
double the bridge building that they did this. 
Preparations to this end are now being made. In 
addition to bridge building a great deal of rolling 
stock will be contracted for. A good many rail- 
road companies have wisely or unwisely deferred 
ordering equipment, such as cars and engines, and 
now the increase of traffic has necessitated the 
placing of orders. Reports from several car 
builders within a few days showed that contracts 
for cars have been exceptionally heavy. The 
locomotive builders likewise report a good many 
orders since September Ist. Figures of locomo- 
tive export for nine months just published show 
that 394 engines were exported, valued at 
3,686,285 dols,, against 201 engines for nine 
months last year, worth 2,305,192 dols., and for 
1902, 276 engines, worth 2,769,034 dols. Most of 
these engines go to Mexico, British North 
America, and Japan. For the past nine months 
134 went to Mexico, 117 to British North America, 
and 58 to Japan, against 62, 87, and 18 respec- 
tively to the same countries for nine months last 
year, 

The exports of copper during the past week 
amounted to 6514 tons, and for the first four days 
of November 3278 tons. It is estimated that for 
the month of November the copper exports will 
amount to 28,000 tons, and that probably about 
as much will be exported during December. It 
is probable that domestic interests will take 
40,000 tons this month and next, which would 
make a total domestic consumption of 208,000 
tons for the present year, or 458,000 tons for 
domestic and foreign consumption. The produc- 
tion of copper in the United States for this year 
1s estimated at 349,279 and imports at 79,639 tons, 
total 422,488 tons. Our surplus stocks at the 
opening of the year was 85,000 tons, which would 
give a total supply of 507,428 tons. This would 
alow a surplus stock next January of 49,428 tons. 

The lead market has been very firm throughout 
the week ; sales are being made at 4°40; spelter 
at 5°40; sheet zine is in good demand at 6:40; 
there is a moderate buying of tin by domestic 
consumers, and local fluctuations are within } per 
oent, All the indications ure favourable for con- 
Utued industrial activity, 


THE PATENT JOURNAL. 


Condensed from “‘ The Illustrated Official Journal 
of Patents.” ‘ 


Application for Letters Patent. 

47 When inventions have been “‘ communicated” the 
name and address of the communicating party are 
printed in italics. 

8rd November, 1604. 

23,755. VipRATING Screens, W. J. Beil, Glasgow. 

23,756. ConsTRUcTING SHU1TLE Peas of Looms, J. Park- 
ington, Burnley. 

23,757. Cocoa and CaOcoLATE ADMIXTURE, J. 
clough, Birmingham. 

23,758. Corrge in a Comptnep Form, J. Fairclough 
Birmingham. 

28,759. Tea in a Comptnep Form, J. 
Birmingham. 

23,760. Ferpina ArpLiances for Birns, A. Hateley, 
Birmingham. 

23,761. BoTrLes ani Stoppers THEREFOR, J. Todd, 
London. 

23,762. MACHINES 
Liverpool. 

23,768. Looms for Weavino, W. Blackburn and M R. 
Knowles, Manchester. 

28,764. FasTENER for Winpow Sasues, D. Spalding. 
Dundee. 

23,765. INSULATING MATERIAL, A. Rudenick, Hamburg, 
Germany. 

23,766. PHOTOCRAPHIC PIGMENT PapsER, A. Hichheimer, 
Homburg, Germany. 

23.767. Device for the Fronts of Tramcars, A. Milne, 
Glasgow. 

23,768. E.ecrro-maonets, H. W. Wilson and The East 
Anglian Engineering Company, Limited, sStow- 
market, Suffolk. 

23,769. Ter PHONE System, 8. E. Barnes, Cleethorpes, 
Lincolnshire. 

28,770. INTERNAL ComBusTION Enornks, A. C. Pember- 
ton, Rickmansworth, Hertfordshire. 

23,771. Apparatus for GRInDING Knives, J. Nienhaus, 
London. 

23.772. Steam Traps, H. Pieron, London. 

23,778. Cips for Trunks, J. and E. Bates and Sons, 
Limited, and A. J. Bates, Wolverhampton. 

23.774. Frre-pLaces for Balck-BURNING KILNs, T. Mills, 
London, 

28.775. RecuLatine the FLow of Gasgs, C. W. Durnford, 


Fair- 


Fairclough, 


for PLANING Mirres, A. Pass, 


London. 

23,776. Preumatic Tire Pomp3, R. Walton, jun., 
London. 

23,777. APPLIANCE for the Usk of Smoxers, T. W. Dag- 
gett, London. 


23,778. Hotpinc and Carryine Device, D. O. Moody, 
London. 

23,779. Tires for Ca1LoREN'’s MaIv-carts, H. Hickey, 
London. 

23,780. MovuLpInc PHonoGRaPH Recorps, W. E. Clifton 
and G. L. Hogan, London. 

98,781. Ventitator, J. 8. Sweet, London. 

23,782. Means for Farrerina ANIMALs, 8. Goldberg, 
London. 

23,788. Non-pRiIpP WATERPROOF 
London. 

28,784. Evastic Fiurp Tursings, G. Edwards, London. 

23,785. MANUFACTURE of TorBINES, W. J. A. London, 
London. 

23,786. Arrnsuip, A. G. Fisher, London. 

23,787. Propvuction of Gas, E. F. Griffinand F. J. Cox, 
London. 

23,788. Pweumatic Horse Cotiar, W. Ost, London. 

23,789. Manuracture of Surcicat Banpaces, M. Wors- 
dell, Cliffe, near Selby, Yorks. 

23,790. Duptex Sarety Ain Tusr for Pneumatic 
Tires. F. F. Nickolay and W. Milligan, Stowmarket. 

28,791. Frrtines for DispLavina Goons, Harris and 
Sheldon, Limited, and J. E. Sheldon, Birmingham. 

283,792. AppaRAtTUs for MouLpine Grass, L. L. J. Ber- 
nard, London. 

283.7938. Boot Trexs, W. Y. Lambert, London. 

23,794. Gear Boxgs, T. B. Andreae, London. 

28,795. PREVENTING the SktppInG of WurE s, J. E. T. 
Ambrose and H. E.and F. W. Prosser, Birming- 


Carr, J. Jaques, 


ham. 

23,796. Power Daivixc Batt, J., G., and L. Fuller, 
London. 

23,797. EcectricaL Recorptne InstruMENTs, W. H, 

rist 1, London. 

23,798. Toy Typeweiters, E. Oppenheim, Lond: n. 

23,799. GrinpInc Macutngs, D. 8. Thompson, London. 

23,800. TaBLE Fountains, T. Heffernan, London. 

23,801. Brake MecuanisM for Bicycies, C. V. Pugh 
and Rudge-Whitworth, Limited, London. 

23,802. INHALING Masks, H. Lewis, London. 

23,808. INTERNAL CompBusTIoN Enornes, E. F. Bradley 
and H. Edmunds, London. 

23,804. Easeis, A. R. Cobb, London. 

23,805. Motor Car Brakes, C. Bowden and J. Wood, 
London. 

28,806. SautriLe Spinp.ies, W R. Bell, London. 

23,807. TRoLLey Restorers, E. L. Calahan, London. 

23,808. Pusan Butrron Switcu, A. C. Burnett and J. 
Richmond, London. 

23,809. Sirtinc Driep Fruit, W. J. Pendleton and J. 
H. Reap, London. 

23,810. ATmospHeRiIc Gas Burners, F. C. Tilley, 


ndon. 

23,811. Piates for ELectric AccumuLaTors, G. Schauli 
and G. Petrides, London. 

23,812. Can Fenpers, F. A. Dalby, E. Kniveton, and 
C. W. Davis, London. 

23,813. Containers for Cigar Hotpers, J. A. Fletcher, 
Coventry. 

23,814. PHorograpHic Stanps cr Tripops, A. Phalem- 
pin, London. 

28,815. Veuic.e Lamps, G. Ducellier, London. 

23,816. Exrectric Contro. Systems, The British Thom- 

son-Houston Company, Limited. — (The General 

Electric Company, United States.) 

23,817. Evscrric Motor Controt, The British Thom- 

son-Houston Company, Limited. — (The General 

wectrie Company, United States.) 

23,818. Macutng Too.s, E. A. Carolan.—(The General 

Electric Company, United States.) 

23,819. Bac Fasteners, A. Barker, London. 

23,820. Exuecrrica, Caoxe Corrs, G. 8. Carson, 

London. 

23,821. LeTTER-Boxes, E. M. Webb, London. 

23,822. Lirrinc Jacks, E. Wiirstner and C. Pfizen- 

maier, London. 

23,823. Enorngs, C. Fero, 

ndon. 

23,824. MaKING CONCRETE 

more, London. 

28,825. DeTacHABLE Rockers, R. L. Gay, London. 

23,826. METALLURGICAL FurNacEs, E. L. Davies and 

W. G. Clark, London. 

28,827. Wreipinc Metat Puates, E. L. Davies and 

W. G. Clark, London. 

23,828. TeRMINAL for ELEcTRICAL Apparatus, H. G, 

Prested, London. 

23,829. WELDING Meats, E. L. Daviesand W. G. Clark, 
London. 

23,830. Toy, J. Bateman, London. 

23,831. Sscurina Banp, A. L. 

London. 

23,832. Scourinc Mup from the Bottom of HaRpgours, 
R. C. Bullock, London. 

23,833. Paope.iers, J. M. Jones, London. 

28,834. ALTERNATING CURRENT Morors, L. J. Hunt and 
the Sandycroft Foundry Company, Limited, Liver- 
pool. 

23/885. Pxreumatic WHEELS for VentciEs, W. Bentley, 
Liverpool. . 

23,836. SouND-PRODUCING Toys, F. Norris, Liverpool. 

23,837. Suipg Carriers for Macic Lanterns, F. C. 
Edmonds, Lindsay, Ontario, Canada. 

28,888. Screwinc Macrines, Schaffhauser Strick- 
maschinen Fabrik and Schoop and Vogler, Berlin, 


sen., and F, W. Hastings, 


Buitpine Buiocks, T. Pod- 


Weissenthanner, 





Germany: 


4th Novewber, 1904, 

23,889. Caance Sprep Garar, F. W. Lanchester, Bir- 
mingham. 

23,840. Srgam Generators, J. M. Hurd, Stoke-on- 
Trent. 

23,841. DISPLAYING ADVERTISEMENTS, F, F. Webster, 
Glasgow 

23,842. SUPPLYING Air to Furnaces, E. C. Mills, Man- 
chester, 
23,8438. INTERNAL ComBusTION Exctnes, Mather and 
Platt, Limited, and A. E. L. Chorlton, Manchester. 
23,844. Pistons, Hitchon Gear and Automobile Com- 
pany, Limited, and J. Weller, Accrington. 

23,845. AuTomaTic Stoppina the Ovexriow of Coat, 
R. Haworth, Nelson, Lanes. 

23,846. ConstRucTING Loom Werr Forks, M. Croasdale, 
Burnley. 

23.847. SuRvrace ConpDENSER, S. 
Kerswell, Devonport. 

23,848. Rim Brakes for Cyoies, H. A. Lamplugh, Bir- 
mingham. 

23,849. STEREOTYPERS’ CasTInG Boxes, A. J. F. Eves, 
London. 

23,850. Usina Bacteria for Fertivisers, J. Seaman, 
London. 

23.851. Sasu Frame, C. Fairbank, Bitmiogham. 

— Hyprav.ic Pomps, C. H. Parker, wednesfield, 
ttaffs. 

£3.853. Cores for Vatves, H. Creighton, Bradford, 

orks. = 

28,854. Minerax Water Borrcys, C. M. P. H, Triscott, 
Dub'in. 

23,855. Dress Guarps for Lapres Cycugs, W. and P. W. 
Liggins, Coventry. ) 

23,856. Rat Traps, T. G. F. G. McCombie and J. B. 8. 
Macllwaine, Monkstown, Co. Dublin, 

23,857. TRAMWAY TROLLEY Heaps, 8. Shepherd, jun., 
Sheffield. 

23,858. Evastic Tires, J. Birtwistle, Manche-ter. 

23,859, FIRE-EXTINGUISHING SPRINKLERS, A. W. Storey, 
Mancbester. 

23,860. Pweumatic Trres for VeniciEs, J. T. Williams, 
Liverpool. 

23,861. Dyginc of WooLiten Goops, A. C. Stillie, 
Glasgow. 

23 862. LiagnTING INCANDESCENT Gas Lamps, W. K. 
Laidlaw, Glasgow. 

23,863. Topacco Prpas, J. Millar, Glasgow. 

23,864. IN-anp-ouT [NDIcaTors for Doors, T. G. Hart- 
land and H. Luke, Manchester. 

23,865. In-aND-ouT InDIcaTors for Doors, T. G. Hart- 
land and H. Luke, Manchester, 

23.866. PraesuRvING Megat, J. T. Freestone and J. A. 
Walker, Liverpool. 

23,867. Exaacst Sitencers, R. H. Haylock, Liverpool. 

23,8638. SrzzeL Nip Pen Cuieaner, L. J. Martendall, 
London. 

23,869. Hopper Wacons, H. 8. Keith and C. R. Bonn, 
Bowling, N.B. 

23,870. GLuazinc Bars for Roor Winpows, E. W. 
Roberts, Sheffield. 

23,871. AN Exxctric Licut for Buoys, P. Watson, 


Quantick and C. 


Grimsby. 

23,872. Surveyinc AppaRatcs, W. H. Lock and A. H. 
Pollen, London. 

23,873. ATTACHING ARTIcLEs to the Dress of the 
Wearer, L. Courlander, London. 

23,874. CvcLe Brakes, Ihe Enfield Cycle Company, 
Limited, and A. T. Austin, Birmingham. 

23 875. TeLescorpic Kers Fenper, R. W. Findlay 
Edinburgh. 

23,876. Recorpinc Surraces of Tramways, A. H. 
Rowan, London. 

23,877. Automatic Rope CuHeck, W. H. le Maitre, 

ndon. 

28,878. Suow Cases, W. Hudson, London. 

23,879. Frttinc Borties, G. W. Bamford and A. E. 
Ellen, London. 

23,880. MANUFACTURING 
Shone, London. 

28,881. Sizisc Apparatus, H. L. Sulman and H. F. 
Kirkpatrick-Ficard, London. 

23,882. MetHop of ADVERTISEMENT, W. E. Manning, 
London. 

23,883. Door Locks, E. A. Verger, London. 

23,884. Gas Enoings, F. O. Farwell, London. 

23,885. Brakes for Rattway VEHICLEs, B. Braun, 
London. 

23,886. CarBtDE Receprac es for ACETYLENE GENERA- 
tors, M. W. Holfert, London. 

23,887. ApeaRatos for Mixtnc Concretz, R. Ames, 
London. 

23,888. OrrtcaL LANTERNS, C. Beck, London. 


Buritpinc Biocks, J. W. 


23.889. VenTILators for Bur_pines, F. J. Talbot, 
London. 

23,890. Mgzans for PropgLiinc Crcies, J. P. Lamb, 
don. 


23,891. Fryinc-pan, L. G. Hartmans. London. 

28,892. CookINe Urensits, L. G. Hartmans, London. 

23,893. Gum Ecvastic and FLEXIBLE CaTHETERS, M. 
Allen, London. 

23,894. WaTEer Tose Borzers, J. Junk, London. 

23,895. LiauTina of Motor Cars, T. S. Suddaby, 
Leeds. 

23,896. New Gamer, E. J. Coppen, London. 

23,897. SecuriInGc FoLpED Newspapers, H. P. Ramsey 
and E. Williams, London. 

23.898. Saraty VaLveEs for PyguMarTic Tirgs, C. Vadon, 
London. 

23,899. INCANDESCENT ELEctrRic Lamps, A. Just and F. 
Hanaman, London. 

23,900. Repropuction of Picrurgs, H. Bogaerts, 
London. 

23,901. Vatves, V. F. Mortlock, London. 

23,902. ELasTic- FLUID TuRBINES, J. Wilkinson, 
London. 

23.903. GovaRNnING MecHANISM for TurBiNgEs, J. Wil- 
kinson, London. 

23,904. ELAstic - FLUID 
London. 

23,905. Governinc Mrans for Evastic FLurp TuRBINES, 

J. Wilkinson, London. 

23,906. ExTRACTING Meta from Org, A. &chwarz, 

London. 

23.907. MULTIPLE-CYLINDER COMBUSTION ENGINEs, A. 
de Dion and G. Bouton, London. 

23,908. Banp Brakes, E. F. Bradley, London. 

23,909. TREATMENT of SuLPHIDE, W. Ms Barber.—(G@. EF. 

Kingsley, Canada.) 

23,910. Copy-Book for Satesmen, S. P. Facy, London. 

23,911. Paper Cups, H. R. 8. Pulman and WG. Higgin- 
son, London. 

23,912. Motor Car Lamps, R. D. Cohen, Liverpool. 

5th November, 1904. 

23,913. RarLway CARRIAGE Door Sprine Lock, A. B. 
Thompson, Oldham. 

23,914. Dyzine Cots, C. Beving, Manchester. 

28,915. Macutne for ManuracturE of Warre LEap, 
J. Scott, St. Albans, Herts. 

23,916. Mat Houss Cisterns, C. E. Mumford and W. 
Wells, London. 

23,917. Punctcre Proor Banps for PyguMATic TiRFs, 
A. E. Beck, Earlswood, Warwickshire. 

28,918. Linen Presses, J. R. Watts, Sheffield. 

23,919. Botrie Stoppers, A. Potts, Manchester. 

— Trre DeFLaTIon ALARM, L. F. West, Morley, 
Yorks. 

£3,921. Pwsumatic InngER ToBE for Motor Cars, L. F. 
West, Morley, Yorks. 

23,922. ApJUSTING ARRANGEMENT for AXLE of MaIL- 
cart, F. G. Needham, London. 

23,923. INCANDESCENT ExEcTric Lamps, A. W. Kenyon, 
Liverpool. 

28,924 Treatment of Certain Waste Warers, F. M. 
and H. Spence and P. Spence and Sons, Limited, 
Manchester. 

23,925. PrRaMBULATORS, F. W. Hosegood, Keighley 
Yorks. 

23,926. TurBinEs, A. J. Cooper, Liverpool. 

23,927. Stgam Traps, W. H. and A. J. Bai'ey, Man- 
chester. 


TorsBines, J. Wilkinson, 





—. Crank Pins, W. H: and A, J. Bailey, Man- 
chester. 


28,929. Woon Typr for CvyLinper Priwrine Macninrs, 
R. G. Torrance, Manchester. 

23,920. Topacco-gox, J. Tanner and B. Highley, 
Abercarn, Mon. 

23,931. STEAM-CONDENSING Pant, C. Day and W. A. 
Dexter, Glasgow. 

23,932. Supports for Trottzy Wrres, D. M. Paton, 


naon. 

23,933. Hanoinc Curtains, W. H. Pinch and G. F. 
French, Manchester. 

23,934. Firtinas for CARRIAGE AMBULANCES, J. F. and 
A. E. Roberts, Manchester. 

23,935. AncHors for Tramway Ra1xs, T. I. Rudman, 
London. 

23,936. CenrrirucaL Macutngs, R. Williamson and A. 
M. Stuart, London. 

23,937. INVOLNERABLE T1Rg, J. J. March, Bolton. 

23,988. APPARATUs fo: ComBINING GasEs, J. Grossman, 
Manchester. 

23,939. Draucut Exciupers, 8. Brown. Liverpool. 

23,940. WatTER-cLoseT Pans, J. Merrill, Sheffield. 

23,941. CanTRIFOGAL Macuinges, A. R. Robertson, 
Glasgow. 

28,942. Finter Press Prat, C. A. Ailison.—(The Niles- 
Bewment-Pond Company, United States.) 

23,948. TuRoTr_Le-Pipg, K. B. F. Gremmels, London. 

23,944. So-cALLED INCANDESCENT Gas LIGHTING, G. 
Goldston, London. 

23,945. ScaLes and Wricuinc Macuinegs, W. E. Hip- 
kins, Birmingham. 

23,948. Gas Penpants, H. W. Hanwell. Coventry. 

23,947. Paintinc Macainss, W. H. Leck and T. M. 
North, London. 

23,948. Toy Ssootmnc GaLverizs, H. 
Lonergan, London. 

23,949. Sprinc ATracHMENT for SHow-caRps, A. F. 
Crofts, H. C. Smith, and G. E. Wells, London. 

23,950. Dyvgmna Woot, W. T. avd E. B. Lye, London. 

23,951. FASTENING Post-oFFICE ParceL Baskets, G. 
Loverius and N. J. Stevens, London. 

23,952. TeLEGRAPHIC TRANSMITTING APPARATUS, J. T. 
Armstrong and A. Orling, London. 

23,958. CuLtivators, E. H. Nicholson and W. Mather, 
London. 

23,954. ComptnFD Menu Howper and Knirs-rest, M. 
Emanuei, London. 

23,955. Menu Hoipre, M. Emanuel, London. 

£3,956. Cassment Stays, Tonks, Limited, and B. 
Alcock, London. 

23 957. ConverTi pts Canoprep Caair, F. Pugh and A. 
W. George, London. 

23.958. Tine Covers, J. Wiseman.—(W. Crook, New 
Zealand ) 

23 959. Draivine Bexts, G. Bartl, London. 

23,960. Naw ILLuminators, W. Goulton, London. 

23,961. CHANGE-SPEED GEARING, A. J. Boult —(De Fries 
et Cie. Akt -Gea., Germany.) 

23,962. Paiminc Tcpss for Proyectites, R. Sohlman, 
Loncon. 

23,963. Sarety SuspenpiInG Appakatos, J. H. Nichol- 
son, C. Hunter, and J. Campbell, London. 

23,964. Beater Pirates for THRASHING Macuings, A, 
M. Brown and W. Foster and Co., Limited, London. 

23,965. Vatves for Srzam Ewnaines, F. E. Musgrave, 


Brisacher- 


mdon., 

23,966. SupporTinec and Hotpine Raiiway Rats, H. 
Livesey, London. 

23,967. Motor Taactors and Cars, W. H. Carmont, 
London. 

23.968. UmBretias, W. Hookway, London. 

23,969. Exvecraic Arc Lamp, H. Diamant and A. 
Chiesa, London 

23,970. Bonnets for Enoines of Motor Cars, R. 
Williams-Ellis and H. W. Robinson, London. 

23,971. Erecrric Device for Crrcuit Cxosine, G. L. 
Anders and M. Byng, London. 

23,972. ELectricaL IspIcaTING INSTRUMENTS, Siemens 
Bros and Co., Limited.—(Siemens and Halske Akt.- 
Ges., Germany.) 

23,973. Expiosives, J. C. Mitchell, London. 

23,974. Manuractore of Acip Eruers, C. D. Abel — 
(Act.-Ges. fiir Anilin Fabrikation, Germany.) 

£3,975. ManuractuRE of Razor Biapgs, C. Hammer- 
stein, London. 

23,976. MecuanicaL Lear Turners, L. B. Horrocks. 
—(R. Chambers, New Zealand.) 

23,977. Sprine Cup, F. W. Powell, London. 

23,978. Containers for Pepper, A. Stevenson and F. 
L. Impey, Liverpool. 

23,979. Vatves, C. A. Parsons and J. Turnbull, 

mdon. 

23 980. Rotary Enatngs, C. MacArthur and F. Smith, 
London. 

23,981. Frie-poxes for Lrerrers, E. Wiedenhéff, 
London. 

23,982. Lay Ficurgs, J. F. Gems, London. 

23 983. Apparatus for ContTinuvvs DisTILLaTIon, E. 

Ray, London. 

23,984. Extraction of Ammonta from DIsTILLAaTION 
Gas, R. Brunck, London. 

23,985. Hixcxs, P. and R. Griinwald, London. 

£3.986. ComPRESSED GuN-coTTON, J. A. Carter and The 
New Explosives Company, Limited, London. 

28,987. SasH Stops, W. Weeks, London. 

23,988. Packina Devicss for Piston SLIDE VaLvgs, W. 

Schmidt, London. 

23,989. SuPERHEATERS for StgaM Bo1.ers, W. Schmidt, 
London. 

23,990. StaRTINc InTERWAL CompusTION Enarnes, C. 
A. Jensen.—(The Freiherr (Baron) Carl Alfred von 
£oden-Fraunhofen, Germa vy.) 
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23,991. MmasuRING INSTRUMENTS, Allgemeine Elek- 
tricitiits Ges., London, 
23,992. Water Heater, T. Cudlipp, London. 
23,993. Means for PREVENTING Sipg-suip, T. Sullivan, 


mdon. 

23.994. Detacnine Horsks from VeHicces, T. Sullivan, 
London. 

23,995. ConTROLLING the SpgEp of Pistons, A. F. Petch, 

mdon. 

23,996. Puzztr, M. E. Blackwood, Birmingham. 

23,997. Menu Carps, C. N. Wilson, London. 

23,998. VEHICLE WHEELS, H. Wilcocksand J. M. Newton, 
Manchester. 

23,999. Drittine Cramp, W. Kemmish, jun., South- 
ampton. 

24,000. Exvetopr, L. M. Swifte and A. C. 
Dundrum, Co. Dublin. 

24,001. TicKET-PUNCHING D. 
Dundee. 

24,002. FasTENER, P. O'Donnell, London. 

24,003. Oa. Lamps, T. 8. Tarlirg, Londcn. 

24.004. Non-stippinc Boots, A. Harper, 
Trent. 

24,005. OPERATING Gear of Mup Grass, E. H. 
Stockton-on-Tees. 

24,006. Buttons, E. Box, Bexley Heath, Kent. 

24,007. Hanpies for TaBLe Knives, W. B. Hatfielc, 
Sheffie‘d. 

24,008. Liqurp for CLEANSING Purposes, R. E. Evans, 
Stratford-on-Avon. 

24,009. OPERATING R. Kendal, 
Darlington. 


Moloney, 


MACHINF, Maxwell, 


Etoke-on- 


Marshall, 


Exuavst VALVES, 


240.0. CtLorn-tEstina AppaRaAtus, J. H. Heal, 
Halifax. 

24,011. Screw Sroprzrs for Borries, C. M. P.. H. 
Triscott, Dublin. 


24,012. Looms for Weavine TextTILe Faprics, J. Miler, 
Dundee. 

24,0:3. SPEED-REGULATING INSTRUMENTS, L. Nissim, 
Southend-on-Sea. 

24,014. Recovery of MingeRAL Acrps, A. F. Taylor, 
London, 

24,015. DistnrectiInc Powpgrs, The Scottish Feat 
Industries, Limited, and J. Meikle, London. 

24,016. FrrE-oratss, 8. 8. Pearce, London. 

24,017. CaLuipgrs, § A.,G. O. H., E. H., and A. Horst- 
mann and W. T. Edgar, Bath. 

24,018. Frames for MINIATURE PHOTOGRAPHS or Pic- 
TuRES, J. Keiller and fon, Limited, ard J. K. Greig, 





Dundes. 
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24,019. Oorgr Covers of Prrumatic Tinks, F. Pogson, 
Gorton, Lanes. 

24,020. OureR Covers of Prgumatic Tires, F, Pogson, 
Gorton, Lanes. 

24,021. Cottars of Laprges’ Dressgs, A. Archer, 
Liverpool. 

24,022. Recorpinc INstruMENTs, K. Edgcumbe and E. 
1. Everett, London. 

24,0 3. Manuractore of Soap, A. E. Boardman, 
Warrington, Lanes. 

24,024. Smoxe-consumMING Device, H. Kleinschmidt, 
London. 

24,025. ComBINED Sgat-Post and Sappite Bracker 
Apvustine Davicr, W. J. Symons and S. Johnson, 
London. 

24,026. INp1an Curry, G. Shah, London. 

24,027. RaisiInc THEATRICAL SCENERY, |. N. Lyons, 

mn. 

24,028. BRounpary Stones or Posrs, L. Weilandt, 
London. 

24,029. Jacguarp Carps, O. F. Dietasch, London. 

24,030. Exectrie Trve-switcn, F. W. E. Jones, Leam- 
ington. 

24,031. Snirts and Loosk Currs, A. J. Murpby, 


mdon. 
24,082. Sapp.es for VeLociprpss, J. W. Richardson, 


sondo... 

24,033. MOISTENING or WasHiInG Gasgs, P. Kestner, 
London. 

24,034. CANNON for Acropatic Purpossrs, A. J. Crosse, 
London. 

24,035. Rorary Enorng and Pump, H. J. Pocock, 
London. 

24,036. Cameras, E. 8S. Hunter and W. E. Hanchard, 
London. 

24,037. MANUFACTURING Caarns, H. Worsdell, Cliffe, 
near Selby, Yorks. 

24,038. Kiins, V. M. Crawford, London. 

24,039. Baty and Socket Jornts, V. M. Crawford, 
London. 

24,040. TREATMENT of Pear or Fort, V. M. Crawford, 
London. 

24,041. Distntecrators, V. M. Crawford, London. 

24,042. Hor Pressgs for Bricguatrine, V. M. Crawford, 
London. 

24,043. Broycie Stanps, W. B. Lake and E. F. Elliott, 
London. 

24,044. Dravcut-pRoor Sip for ScrgeEens, C. Ehrhard, 


London. 

24,045. Propucina Dyrsturrs, H. E. Newton.—(Th¢ 
Farbenfabriken vormals Friedrich Bayer and Co., 
Germany.) 

24,046. NON-REFILLABLE Borries, J. U. Wilkinson, 
Bromley, Kent. 

24,047. ReavLatinc Bunsen Burners, J. Warry and 
P. Wigley, Birmingham. 

24,048. ApeLiance for Starkina Marcuss, J. E. Holds- 
worth, London. 

24,049. Improvep Cream Separator, C. H. Clark, 
Liverpool. 

24,050. HaLteR for Carrie, C. H. Clark, Liverpool. 

24,051. Cracucar Deopticators, J. Ellam, London. 

24,052. CiEaNING Suips’ Huuts, T. L. Bainbridge, 
London. 

24,053. Apparatus for Dryinc Harr, C. F. D. Beyer, 
London. 

24,054. No application for this number. 

24,055. Paosectites, Cammell, Laird and Co., Limited, 
J. E. Fletcher, and L. Burrows, London. 

24,056. AN ExTENDING Rounp Tare, G. J. Kraemer, 
London. 

24,057. Fornirore Castors, 8. Phillips, London. 

24,058. Frame for Picture Postcarps, 8. W. Abbott, 
London. 

24,059. Motor Roap Vsnictes, T. B. Browne, 

mdon, 

24,060. ToorHBrusHEs, F. Lossaw, London. 

24,061. Cover for Movturreces of Prrgs, H. G. Harris, 
London. 

24,062. ANcuLAaR CHAIN Beit, G. Fouillaron, London. 

24,063. CLEANING the INTERIOR of Casks, J. H. Work- 
man, London. 

24,064. Gas Burners, A. W. Onslow, London. 

24,065. Execrric Switcues, L. Thurnauer and A. 
D'Oreli, London. 

24,066. Sprrroons, T. Bass and T. E. Crocker, London. 

24,067. Revotvine Rooms, W. K.-L. Dickson and E. 
Lauste, London. 

24,068. BILLIARD TaBL&s, G. A. Ellissand P.J. McGuire, 
London. 

24,069. SatuRATING Liquips with Cargonic Acip, J. 
Bienz, London. 

24,070. Bett Fastengrs, G. Banzhaf, London. 

24,071 Locomotive Cot-orr Vaives, W. A. Engle, 
London. 

24,072. Caarss, W. H. Crosby and C. A. 
London. 

24,073. Carryinc Macuine Guns, W. S. Simpson, 
London. 

24,074. Sears or Trek Pruners, W. S. Simpson, 


Mann, 


on. 
INTERNAL COMBUSTION Encrngs, A. G. Melhuish, 
London. 

24,076. Drivine Be.ts, H. Moya, London. 

24 077. AERATING GRAIN, C. F. Hurst and C. H. Griffiths, 
London. 

24,078. Etectric Conpuctors, Société Industrielle des 
Telephones, London. 

24,079. Ciostnc Device for Borruss, W. C. A. Ortmann 

_.nd the Akt -Ges. fiir Glasindustrie vorm. Friedr. 
Siemens, London. 

24,080. KniTTINc Macutygs, W. Spiers, London. 

24,081. Kyirtinc Macaines, C. and E. Terrot and A. 
Freund, London. 

24,082. MANUFACTURE of Street, T. J. Tresidder, 
London. 

24,083. Propuction of AcETYLaTED CEeLLULosg, J. Y. 
Johnson.—(Badische Anilin and Soda Fabrik, Ger- 
many.) 

24,084. Boors, J. Y. Johnson.—(La Soc. D, Schneider 
and Co., France.) 

24,085. Macuines for Printinc AppreEssgs, Addresso- 
graph, Limited.—(7he Addressograph Company, 
United States.) 

24,086. FasTENING for Leaarncs and Boots, W. Cotton, 
London. 

24,087. Mou.pinc Macurnes, F. W. Hall, London. 

24,088. Skane Devices for Botries, W. E. Heath 
and W. H. Sadler, London, 

24,089. ELectric Motors, J. S. Raworth, London. 

24,090. Stanp for Bicycuss, G. H. de la Pleigniere and 
J. H. Volk, London. 

24,091, ComBINED TrrE InN¥LATOR and Lirg PRESERVER, 
E. H. Clements, London. 

24,092. Apparatus for RecorDING Cricket Scorgs, G. 
E. Gordon, London. 

24,093. ReckIveR for WirELESS TeLEGRAPHY, J. G. 
Balsillie, London. 

24,094. AUTOMATIC CHANGEABLE LEATHER HEELS, J. H. 
Welsenaar and L. F. Keyser, London. 

24,095. Froop Gates, F. J. M. M. Ducastel, London. 

24,096. Frrg-Bars for Frrnaces, G. A. Newton, Liver- 


pool. 

24,097. Devices for Lockina Gates, E. A. Stanley and 
J. E. Anger, Liverpool. 

24,098. Macuinges for Fotpinc Serviettrs, E. L. 
Collon, London. 

24,099, APPARATUS for ScruBRING FLoors, J. E. Gee, 
London. 
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24,100. Recovery of GLycERINg from Srent Soap Ly, 
W. E. Garrigues, London. 

24,101, AUTOMATIC MacHINEeRY for WinpINc Wirgs, A, 
D. Barty, Prescot, Lancs. 

24,102. Mountines for Ececrrica, Conpuctors, The 
Pheenix Dynamo Manufacturing Company, Limited, 
W. Oelschliiger, and F. Haddock, London. 

24,103. CARBURETTER for PeTroi, E. Tucker and A. F. 
Gunstone, Bath, 

24,104. AcruaTING Motor Horns, H. Egg and R, G, 
Fletcher, London. 

24,105, YULCANTSERS, J. B. Livesey, Halifax, 





24,106. Formina Unprrcut Grooves in Woon, A. E. 
Settle, Manchester. 

24,107. Or. Drums, J. G. Carrick, Glasgow. 

24,108. MAINTAINING MoRE UNIFORM SPEED in MoroR 
Cars, A. E. Beck, Earlswood, Warwickshire. 

24,109. Fastenina Revotving Hxget Paps, C. B. 
Winzer, Hull. 

24,110. Winpine Macuings, J. 8S. Ainley and E. Sykes, 
Huddersfield. 

24,111. Winpow Fasrensgrs, E. G. Harcourt, London. 

24,112. Terrazzo Corrine, A. Wilson, Glasgow. 

24,113 Borris Seattnc ARRANGEMENT, G. H. Hancock, 
Glasgow. 

21,114. Hooks, E. Evans, Birmingham. 

24,115. MuLtI-coLour Parintine, F. H. 
London. 

24,116. Hyarenic Boor Rest, R. H. Holt, Altrincham, 
Cheshire. 

24,117. Srzam Enornes, J. 8., R. T., and G. N. Vaux, 
Sunderland. 

24,118. Granps of Pompina Enoaings, F. Blackith, 
Stockton-on-Tees. 

24,119. Traction Enatngs, J. E. Willis, Basingstoke, 
Hants 

24,120. Machines for Taprprsa Nurs, H. 
London. 

24,121. SELF-LUBRICATING PusH Boarp, J. Phillipps, 
Nottingham. 

24,122. Loomsfor Wravina, J. Faslam and Co., Limited, 
and C. Marshall, Manchester. 

24,123. Cenrrirucat Macnines, J. W. Macfarlane, 
Glasgow. 

24,124. TurNiNG Paars of Books, P. and V. Robinson, 
Dundee. 

24,125. ContcaL Friction 
Dundee. 

24,126. Startino Enctnes, A. B. Brown, Glasgow. 

24,127. Brackers for Wixpows, W. L. Hemilton, 
Glasgow. 

24,128. Gear for Drop Stamp Hamoers, J. E. Rogers, 
Smethwick, near Birmingham. 

24,129. Pennouper, T. W. and F. M. Madsen, Stock- 
port, near Manchester. 

24,130, Pagumatic Tires, T. Geddes, London. 

24,131. Preparation for ILLUM(INATING PouRPosks, M. 
E. Vinten, London. 

24,132. Trousers StretcHers, J. W. Radford and M. 

asters, Nottingham. 

24,133. Prtuow Casgs, A. L. Ireland, Belfast. 

24,184. Har Coverina for Mororinc, P. H. Davy, 
London. 

24,135. CLutcugs for Conveytne Rotary Motions, D. 
T. Powell, London. 

24,136. Repuction of Sutpuipgs Orgs, H. R. Angel, 
London. 

24,137. Gas and Liguip Vatvrs, H. Rennie, Lcndon. 

24,138. Fusr Boxgs, W. T. Le Feuvre and F. A. Greene, 
London. 

24,139. Fire.icuters, P. Vogel, London. 

24,140. DiapHRacms for PHonocrapus, E. Edwards, 
London. 

24,141. Gear for DrivincCanTRIFuGALS, F, Hugershoff, 
London. 


Mowbray, 


Bilgram, 


Ciutcnes, R. Lindsay, 


24,142, ELectric INTERRUPTERS for HIGH-FREQUENCY | 


Currents, G. E. Johnson, London. 

24,143. Ligurp Dispensinc Apparatus, F. G. 
merer, London. 

24,144. AuTomMaTic CouPLinas, Fried. Krupp Akt -Ges., 
London. 

24,145. THeRMomertERS, B. F. Wickens, Ilford, Essex. 

24,146. Pornt Apparatus for Tramway Rais, A. W. 
Kiddie, London. 

24,147. APPLYING LiquIp to VEHICLE WHEELS, A. W. 
Kiddie, London. 

24,148. Direct Drive on Motor Cars, A. J. Berry, 
Reading. 

24,149. AppaRaTus for Swina Doors, A. Cowings, 
London. 

24,150. Curr Links, J. H. Murray, London. 

24,151. Corrre Packacgs, W. B. Tremaine, London. 

24,152. SupporTING Porrery Wark in Ktiyr, W. H. 
Turner, London. 

24,153. Potato PLANTING Macuines, J. Kennell and T. 
Hunt, London. 

24,154. CoupLinas for Rartway Veuiccks, J. T. Jepson, 
London. 

24,155. Force Pumps, 8. B. Bamford, London. 

24,156. TREATMENT of GALVANISERS’ Waste, G. E. and 
A. R. Davis, London. 

24,157. Ort Lamps, H. Harsant, London. 

24,158. Hotper for Sanitary Towg.s, J. H. B. Dawson, 
London. 

24,159. MouLps of Mera Trunks, J. T. Mossford, 
Liverpool. 

24,160. ExpLosive Enotngs, J. 8. Losch, Liverpool. 

24,161. Heaters, W. Richter, London. 

24,162. PaevesTiInG Corrosion of Botts, C, F. Dixon- 
Johnson, London. 

24,163. ExpLosion Enarngs, R. Miller, London. 
24,164. Exritoston Motors, H. H Lake.—(Société de 
Camions Automobiles Moteurs Du jour, Switzerland.) 
24,165. AuTomaTic Fire ALaRms, J. W. Griffin, 

London. 

24,166, ELECTRIC AccuMULATORS, F. Mouterde, London. 

24,167. Batt Bearine, I. Hult, London. 

24,168. CarBURETTERS, H. H. Lake.—(Oli/x 
Works, United States.) 

—, Trre for Roap Venictes, W. E. Carmont, 

mdaon. 

24,170. CLEANING Bor.ers, A. B, Raymer, London. 

24,171. Cuarrs, W. H. Dunk, London. 

24,172. Gas Enornes for Motor Cars, J. Tylor and 
Sons, Limited, and A. P. Donnison, London. 

24,173. Formine Coatinc on Paper for Propucine 
SounpDs PHONOGRAPHICALLY, E. J. B. Brocherioux, 
P. J. Tochon, A. Fortier, and L. V. Marotte, 
London. 

24,174. SEPARATING ArsENICc from Liquip Foon, O. G., 
C. L. J. Overbeck, London. 

24,175. NickEL Srae., A. de Dion and G. Bouton, 
London. 

24,176. CARBURETTERS, A. de Dion and G. Bouton, 
London. 

24,177. THERMO-ELECTRIC BatreRiKs, J. Y. Johnson. 
(A. Wols, jun., and Co , Germany.) 

24,178 THeRMo-ELEcTRIC Batreries, J. Y. Johnson. 
—(A. Wols.jun., and Co., Germany. 

24,179. FERMENTATION of Tea Lear, J. Y. Johnson.- 
(A. A. W. Jones, India.) 

24,180. ELEcTRIC TRANSMISSION Systems, The British 
Thomson-Houston Company, Limited.—(The General 
Electric Company, United States.) 

24,181. Systemsof ELectric DistRIBUTION, The British 
Thomson-Houston Company, Limited.-—(The General 
Electric Company, United States.) 

24,182. Hor Arr Batutne Device, G. Kuntze, London. 

24,183, PHotocraPpuic Cameras, A. J. Boult.—(A. Per- 
lich, Germany.) 

24,184. Crangs, J. E. Muth, London. 

24,185. RuLERs and Biorrine Paps, A. J. Boult.—(//. 
Frey, Germany.) 

24,186. SHOULDER Prorgctors, F. G. Sage, London. 

24,187. X-RAY SHIELD, C. W. Maunsell and F, R. Butt, 
London. 

24.188, TREATMENT of Disease, M. C. A. C. Kroeger, 


Kam- 


Motor 


mdon. 

24,189. Sapp.LEs for Motor Cyc.as, J. Friedenstein.— 
(J. Windiniiller, Germany.) 

24,190, ALTERNATING-CURRENT Morors, V. A. Fynn, 
London. 

24,191. SEwina NexpuEs, P. Schmitt, London. 

24,192. ELEctric TeLecrapuy, 8S. G. Brown, I ondon. 

24,193, Means for TRansMiTTING Motion, E. T. Pollard, 
London. 

24,194. Corrgg-pots and Tga-KETTLES, L. Coubeaux 
and E. Sarot, London. 

24,195. Cotp Storack Warenousss, (. C. Marks.—(/. 
Wills, United States.) 

24,195, Licatinc Lamps, J. Anderson and J. H. 
Bennet, London. 

24,197. GOVERNING Pressurx of Gas, J. Anderson and 
J. H. Bennet, London. 

24,198. SuLPHIDES of ArRsENIC, F. Howles and J. S. 
and I. McDougall, London, ' ‘‘ ** ‘ + 








24,199, Disinrranatina Kaonintc Srone, R. Frugier, 
London. 

24,200, Execrric Switcass, P. L. Clark, London, 

24,201. ENaing Vatvags, ©. W. Young, London. 
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24,202. Drop Tort Heater, T. Tayler, Harborne, 
Staffs. 


5. 

24,203. Winpow Sasu Sropr, J. W. Chalmers and E. M, 
Small, Gillingham, Kent. 

24,204. KrrcHen Gratss, J. W. Seckerson, Dudley. 

24,205. Wests, C. W. Pradeau, London, 

24,206. Taapots, J. Carr, London. 

24,207. Process of Dygina Corron, F. E. Robertson, 
London. 

24,208. Srgam Generator, J. C. Roberts, Bridlington, 


orks. 

24,209. Winpow Buiinp Rack Pcutiey, T. Robertson, 
Glasgow. 

24,210. Skauwwo Packets, J. J. Bell, G. Heaton, and 
B. Alexander, London. 

24,211. Weavino Vetvata, R. H. and W. H. Shiers and 
W. Gillespie, Manchester. 

24,212. VeHicLe AX Les and AxcE-poxes, H. E. Lord, 
Manchester. 

24,213, Tires, A. Parker, Manchester. 

24,214. VeHiciRs and WHEELS THEREFOR, G. A. Layton, 
London, 

24,215. Burnp-stitcH Sewina Macuiyes, D, Flanagan, 
Manchester. 

24,216. Apparatus for Lockinc and RELEASING RalL- 
way CarRRIAGE Doors, F. Challenor and J, Pilling, 
Manchester. 

24,217. Dravent Excctupgrs for Doors, W. H. Free- 
mantle, Southampton. 

24,218. DistrisuTina Liqguip to Fitter Beps, 8. H. 
Adanis, Scotswood-on-Tyne. 

24,219. Hixags and Sash FasTeners, R. C. 
Dundee. 

24,220. Pas for Picxetinac Horsss, W. J. Bosley, 
Southampton. 

24,221. Srays for Steam Boiters, W. M. Bocquet, 
Redcar, Yorks. 

24,222, WasHine Macuines, 1), K. Tullis, Glasgow. 

24,223. BLastinc Compounps, A. F. Hargreaves and 
Curtis and Harvey, Limited, London. 

24,224. Compinc Macuing, H. Colburn, Keighley, 


Ross, 


orks. 

24,225. WaeeL Guarps for Tramcars, E. Nicholson, 

rlisle. 

24,226. Suop Fritines, Harris and Sheldon, Limited, 
and J. E. Sheldon, Birmingham. 

24,227, ANTI-SKIDDING Device for Waeets, B. Rose, 
Birmingham. 

24,228. Two-spgED Cycie Gear, The Raglan Cycle and 
Anti-Friction Ball Company, Limited, and G. Taylor, 
Birmingham. i 

24,229. Too. Guarps, T. F. Miller and I. Napper, 
London. 

24,230, Construction of Pickers used in Wravine, 
Fleming, Birkby, and Goodall, Limited, and H. 
Lumb, Halifax. 

24,231. Fornacss, M. Harvey and W. C. Wilson, 
Birmingham. . 

24,282. MerHop of Mectina Pu LRros, Bayliss, Jones 
and Bayliss, Limited, and G. Milner, Wolver- 
hampton. 

24,233. Srgam Torpine Wuests, C. A. Allison —(7he 
Hooven, Owens, Rentachler Company, United States.) 
24,234. Hermetic Jornts, La Société Le Goupil pére et 

fils, London. 

24,235. New Mgruop of Prorocrapny, 8. H. Crocker, 

London. 

INDIA-RUBBER Paps 
London. 

24,237. Hicn-sprep Esornx, H. Le Jeune, Upper Park- 
stone, Dorset. 

24,238. Makise Wuire Leap, G. Heyl and Co. G. m. b. 
H. and A. Wultze, London. ‘ 

24,239. Apvartisinc Means, W. J. Hawkins, Man- 
chester. 

24,240. Surpgs and Buckces for Betts, W. W. Twigg, 
London. : 

. Means for RsversinG Seats, G. own, New- 
port, Mon. 

24,242. Gas for Heatinc Porposss, A. H. Arzt and 8, 
Baron, London. 

24,243. MecuaNism for Motor Veuicces, C. H. Wynn 
and C. A. Hamilton, Coventry. 

24,244. Press-cuTtine Knives, H. H. Freer and W. A. 
North, London. . 

24,245. Leaaines, J. W. Archer and G. T. Twigger, 


London. : 
24,246. PHotooRaPpHic Printinc Frames, Kodak, 
Kodak, 


for Boors, J. Robins, 


Limited.—(J. S. Cummings, United States.) 
24,247. PHoToGRaPHic PaintiInc Frames, 
Limited.—(F. A. Brownell, United States.) 
24,248, INCANDESCENT LicHT Manties, A. Winkler, 
London. 

24,249. Werrs, R. Krause and C. Bernard, London. 

24,250. Screw-raps, H. Ahrens, London. 

24,251. Drivine Gear, J. Nuttall, G. Bentley, and A. 
A. Whitley, London. 

24,252. Crossinc for Rar.way Lines, A. Ludolphy, 
London. 

24,253. Topacco Pipxs, G. Grice, Birmingham. 

24,254. Printinc Macuings, T. A. Nelson and J. Murray, 
London. 

24,255. Pseumatic Tires, W. and G. E. Jenkinson, J. 
W. Squier, and H. E. Smith, London. 








SELECTED AMERICAN PATENTS. 
From the United States Patent-office Official Gazette. 
712. Tictinc MeraciuraicaL Forsace, J. A. 
ace 2 *, Pittsburg Pa.—Filed December 26th, 1908. 
Claim.—(1) An endwise tilting furnace having end 
ports, regenerators located at its opposite ends, and 


763712 

















having ports arranged to register with the furnace 
ports, said regenerators being movable in the line of 
the longitudinal axis of the furnace, and means for 





a 
a 

moving the regenerators in such line toward and fro 
the furnace, substantially as described, (2) Ay tom 
wise tilting furnace, movable regenerators located af 
opposite ends of the furnace, and having ports arran Me 
to register with its end ports, and arranged with 1 
space below one end of the furnace to admit a rece a 
tacle, and means for tilting the furnace below tie 
ports to pour at least a part of the bath from the po 
port of the furnace into the receptacle, substantially a 
described. 7s 
769,740. CRUSHING OR PULVERISING MiLL, £. ¢ 
Griftin, Newton, Mass.—Filed February 18th, 1804 . 
Claim.—In a mill of the class described, a grinding 
chamber containing an annular die, an overhead A 
voluble carrier, a crushing roll, a supporting spindle 
therefor depending from and mounted to swing on the 
carrier, a tubular shield mounted on and dependin 
from the carrier and surrounding the spindle, the 
lower end of the shield opening into the grinding 


| 769,740] 


chamber, and a hood mounted on the carricr and 
having a contracted outlet end communicating with 
the upper end of the shield, the enlarged inlet end or 
mouth of the hood being turned in the direction of 
rotation of the carrier, whereby a blast or current of 
air is collected by the hood and rapidly forced down 
through the shield into the grinding chamber. 
769,762. Mrans ror Stayino Piates, J. M. Me€!/lon, 
Everett, Mass.—Filed May 21st, 1904. 

Clain.—(1) A means for staying sheets or plates, 
comprising a plurality of parallel ribs extending 
perpendicularly from one sheet and integral there. 


al 


Cor err } 


with, and means to connect said ribs to the other 
sheet. (2) In boiler construction, two sheets forming 
between them a steam or water space, and a plurality 
of parallel ribs connecting said sheets and integral 
with one of them. 


769,872. SHarr ForNAcE ror THR COMBUSTION oR 
Destruction or Reruse, //. Ochwat, Berlin, G 
many.—Filed March 1th, 1901. 

Clain.—(Q) In combination a furnace having a com- 
bustion chamber, said chamber having a support 
therein and a lower outlet for the products of com- 
bustion, and having also a shaft or stack above the 
combustion chamber, means for introducing heated 
air to the combustion chamber at the upper surface of 
the support, and means for introducing heated air to 
the stack to subject the material to a preliminary 
heating before it reaches the combustion chamber, 


769,872 ] 


























substantially as described. (2) In a furnace a com- 
bustion chamber, an outlet for the products of com- 
bustion below the same, an air heater, means of 
communication between said air heater and the said 
outlet whereby the air heater is heated from the pro- 
ducts of combustion, means for cutting off the com- 
munication between the air heater and outlet, a stack 
in the furnace above the combustion chamber, and 
nozzles connected with the air heater and directed 
into the combustion chamber and stack respectively, 
substantially as described. 

770,015. Convever Rouiers, F. N. Merrill, Belgiuin, 

Wis.—Filed October 23rd, 1903. 

Claim.--The combination of a stand havinga tubular 
journal with a lateral opening through it and an 
annular flange concentric with and surrounding one 
end of the journal, a hollow roller having a closed web 





z 





between its ends and a hub on one side of said wel 
fitted to turn on said journal and within said flange, 
the rim of the roller projecting at one end over said 
flange and at the other end forming with said web a 
lubricant receptacle which communicates with the 
bore of said journal at its free end, and a removable 
cap or closure for said receptacle, substantially as 
described, 
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RECENT LOCOMOTIVE WORK ON THE 
LONDON AND NORTH-WESTERN RAILWAY. 
By CHARLES Rous-MARTEN, 

No. IL.* 


Havine set forth as succinctly as possible the tasks pre- 
for Mr. Whale’s new locomotives— see the issue of 
November 4th—I have next to show how these require- 
ments are fulfilled in actual daily practice. I may men- 
tion that ten of the engines are now at work, viz., No. 2, 
gimoom; No. 7, Titan; No. 412, Alfred Paget; No. 510, 
Albatross; No. 513, Precursor; No. 659, Dreadnought; 
No. 1395, Harbinger; No. 1419, Tamerlane; No. 2023, 
Helvellyn; No. 2164, Oberon. - All these names were 
horne until very lately by older locomotives which have 
been condemned. Thus the names Simoom, Albatross, 
Precursor, Harbinger, Helvellyn, and Oberon belonged to 
the old “ Precursor” class, which had 5ft. 6in. wheels four- 
coupled and cylinders 17 by 24, ane which were converted 
in the nineties into suburban tank engines. Titan, 
Dreadnought, and Tamerlane were 6ft. wheeled Webb 
compounds, and Alfred Paget was a 7ft. 6in. single 
sheeler. 
As the coupled wheels of the new Precursor engines are 
described as 6ft. 9in. in diameter with new 3in. tyres, 
while those of the “ Precedent” class are commonly 
known as 6ft. 6in., it might appear as if Mr. Whale had 
adopted a larger driving wheel than that of the previous 
non-compound coupled class, but as a matter of fact the 
wheels of the latter set, although still nominally 6ft. 6in., 
have long been 6ft. 9in. with new tyres, and so the “ Pre- 
ecedents” and (new) “ Precursors” have wheels of iden- 
tical dimensions. But the newer locomotives have 2in. 
additional cylinder diameter and 2in. increased length of 
piston stroke, also virtually double the area of heating 
surface and 10 per cent. extra steam pressure. It will at 
once be seen at a glance at these figures how large an in- 
erement of power has been secured. The “ Precursors’ ”’ 
work, at present, exclusively between Crewe and Euston, 
the section of the line on which the heaviest loads are 
habitually met with. Their duties may be conveniently 
classified in three divisions: (1) To haul trains of 18 to 25 
“coaches,” t.¢., 350 to 500 tons—including passengers, 
luggage, staff and stores—behind the tender, at average 
start to stop speeds of 50 to 53 miles an hour; (2) to haul 
moderate loads of 200 to 300 tons at average start to stop 
speeds of 54 to 58 miles an hour; (3) to haul trains of 
300 to 425 tons at the high-booked speeds just mentioned. 
All of these weights are, of course, exclusive of the weight 
of engine and tender. The last duty is manifestly the cul 
minating requirement, and I will therefore take it first in 
the order of actual results. 
No. 1395, Harbinger, Edward Austin driver, was set to 
take a train reckoned as twenty-two coaches weighing 
492 tons empty or 420 tons loaded behind the tender, 
from Euston to Crewe, 158 miles 7 chains, in 2 h. 55 min., 
averaging 54°2 miles an hour from start tostop. This was 
a sufficiently formidable undertaking for an engine with a 
load of 420 tons, nevertheless it would have been accom- 
plished, if not with ease, at least with certainty, but for 
two relaying slacks, one very long and bad, the two in- 
volving a delay of practically four minutes. A severe 
pull is encountered almost immediately after starting from 
Euston in the shape of the Camden bank which rises at 
the rate of 1 in 70 for just about half-a-mile. This steep 
pinch was attacked by the new engine with unfailing 
energy, and was surmounted without the slightest approach 
to any difficulty. Then came the long although not 
steep pull to Tring. This involves practically 25 miles 
of constant collar work, for although it is true there is a 
short length of level and slight downward grade between 
Bushey and Watford, the advantage of this is seriously 
discounted by the fact that water usually has to be picked 
up at speed from the track trough. The Tring ascent 
may perhaps be divided into two lengths: Willesden— 
Watford and Watford—Tring. Upthe former distance of 
about 12 miles our speed kept steadily at the minimum 
rate of 50 miles an hour. After passing Watford at 60, 
the rate did notgo below 55 past King’s Langley and 
Boxmoor. At Berkhamsted it had dropped to 50, and 
then it went down to the minimum point of all, 47°8 
miles an hour, which was maintained up the final length 
of 1 in 880 until the Tring summit was breasted, 
31min. 83sec. from Willesden, distance 26} miles. In 
descending the subsequent slight down grade no specially 
high speed was attained, the absolute maximum being 
67°2 miles an hour near Leighton. Bletchley was passed 
46 min. 13 sec. after Willesden, distance 41} miles. Up 
the seven-mile bank at 1 in 350 to the Roade summit 
speed never dropped below 50 miles an hour. Rugby 
Was passed at reduced speed in 95 min. 3 sec. from Willes- 
den, and Stafford in 56 min. 18 sec., inclusive, from Rugby, 
notwithstanding the very long and bad slack already 
referred to, and the final stop at Crewe was made, as 
stated above, in 2 h. 55min. net from the Euston. start. 
I have mentioned the “net” time thus prominently 
because it represents more accurately the locomotive 
work actually performed; but I may observe that the 
inclusive time, 2 h. 583 min., is better by 2} min. than the 
best booked time for the West Coast Scotch express from 
London to Crewe, the 11.50 p.m. being allowed 3h. 1 min. 
for this stage. It is evident, then, that the same engine, 
given a clear road, could have hauled a considerably 
heavier train in the best Scotch express timing, and I have 
been informed, on trustworthy authority, that with this 
train, time has been kept with a load computed as “233 
coaches,” 

On another occasion the train was the 10.45 a.m. Euston 
—Liverpool express, which is timed to do the first stage 
of 133} miles, Euston—Stafford, in 142 min., averaging 
56°4 miles an hour. The engine, of the “Precursor” 
type, was No. 1419, Tamerlane, driven by Hughes. The 
train was reckoned at “183 coaches,” weighing 360 tons 
loaded, behind the tender—equivalent to 85 South of 
England “coaches” as these are computed. Good work 


scribed 
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was done from the outset. After getting clear of 
Willesden we tackled the 26} miles of almost unbroken 
ascent, mostly steeper than 1 in 400, with such vigour 
that the first 12 miles, viz., to Watford, occupied only 
13 min. 14 sec.; the final 14} miles thenee to Tring summit, 
the great part of which is at 1 in 330, without any break 
whatever in the continuous collar work, nevertheless took 
only 15 min. 86 sec. to cover. The absolute minimum, 
54°8 miles an hour, was reached at a point between 
Boxmoor and Berkhamsted before the final unbroken 
stretch of 1 in 8380 was entered upon. Up that stretch 
the speed, instead of falling as usual, steadily increased 
until, during the final mile to the summit, it was as high 
as 56°9 miles an hour, while the slight rising tendency 
had not ceased when the summit was reached. Down the 
succeeding descent the rate was high but by no means 
exceptional, the 15 miles from Tring to Bletchley, passing 
in each case, occupying 13 min. 16 sec. The Roade bank, 
7 miles at 1 in 335, presented the next test of Tamerlane’s 
climbing powers, and this was ascended without the speed 
dropping lower than 55°5 miles an hour. The subsequent 
rise to the Kilsby tunnel, most of which is at 1 in 340 to 
1 in 400, hardly appeared to affect the engine at all, and 
its rate had not fallen below 60 miles an hour when the 
tunnel was entered. Rugby—824 miles—was passed in 
86 min. 20 sec. from the Euston platform ; 76 min. 50 sec. 
from Willesden, 77 miles. No further gradient diffi- 
culties remained, and Tamerlane sped swiftly along 
the easy Trent Valley road until checked at the junc- 
tion with the loop line vid Birmingham. But the 
Stafford platform was, nevertheless, breasted in 51 min. 
9 sec. from the Rugby pass, although 14 min. had been 
lost by the check just mentioned. The complete 
inclusive times were as follow:— Euston to Stafford, 
1334 miles, dead start to dead stop, 2 h. 18 min. 25 sec., 
or 8 min. 35 sec. under booked time; Euston—Stafford, 
platform to platform, 2 h. 17 min. 29 sec., or 2h. 15 min. 
net, there having been, in addition to the check referred 
to, a slight hindrance immediately after the Euston start, 
owing to the line-widening operations in progress. The 
principal passing times reckoned. from Euston platform 
were as follow:—Watford, 17} miles, 22 min. 44 sec.; 
Tring, 314 miles, 38 min. 20 sec.; Bletchley, 46} miles, 
51 min. 36 sec.; Roade, 60 miles, 64 min. 13 sec.; Rugby, 
824 miles, 86 min. 20 sec.; Nuneaton, 97 miles, 
101 min. 48 sec.; Tamworth, 110 miles, 113 min. 26 sec.; 
Lichfield, 116} miles, 119 min. 19 sec. I may also note 
that the distance of 131} miles from mile-post 1 to mile- 
post 132} occupied only 130} min.; the slight delays 
above mentioned occurred before and after those respec- 
tive posts, and but for them it is obvious that the com- 
plete run would have been easily accomplished in 
2h. 15 min., from start to stop. Even without import- 
ing so much of hypothesis, it will be self-evident to every 
competent judge that the performance of Tamerlane was 
an exceedingly fine one, nor must a full share of credit 
be withheld from the skilful driver, Hughes, for the very 
able way in which he managed his engine. 

The same locomotive and driver were called upon to take 
the Manchester and Liverpool up evening dining-car 
express from Crewe to Euston, which is allowed 
2h. 55 min. for the 158 miles 7 chains, involving an 
average start to stop speed of 54°2 miles per hour. In 
this case the load fell a little short of that in the instance 
just dealt with. It was calculated as 18 coaches, 
weighing with passengers, luggage, &c., 350 tons behind 
the tender. The prescribed task was accomplished with 
remarkable facility. Although starting from Crewe 
1 min. 12 sec. late, we stopped in Euston 3 min. 5 sec. 
early, having performed the journey in 2 h. 50 min. 48 sec. 
The Whitmore summit was reached in 16 min. 57 sec. 
from the start—10} miles of constant ascent at 1 in 177, 
1 in 250, and 1 in 330. The lowest speed up 1 in 177, 
near Madeley, was 40°9 miles an hour, which increased 
to 47-4 up the subsequent 1 in 250 to Whitmore. Up 
the seven miles of 1 in 330 to Nuneaton the lowest rate 
was 55°5, and up the final six miles ascending at the 
same rate to Tring, a minimum of 52°8 miles an 
hour was maintained, excepting the final quarter-mile, 
when it momentarily dropped to 47°4. On the level and 
down grade the speed usually ranged from 65 to 70 miles 
an hour. The time from Stafford (passing) to Euston 
(stop) was 2h. 19 min. 29 sec.; Tamworth — Euston, 
116 min. 7 sec.; Rugby—Euston, 85 min. 35 sec.; Bletchley 
—Euston, 48 min. 26sec.; Tring—Euston, 31 min. 36 sec.; 
Bletchley — Tring, exactly 17 min.; Tring — Willesden, 
24 min. 29 sec. 

Several other performances by these engines may be 
mentioned in less detail. No. 7, Titan, hauling from 
Crewe to Euston the Liverpool mid-day up express, the 
load computed as “234 coaches,” or approximately 
460 tons exclusive of engine and tender, ran from Crewe 
to Rugby, 754 miles, in 89 min., Rugby to Willesden in 
86 min., thus gaining 5 min. in all upon booked time. 
No. 412, Paget on the same train, with “ 224 coaches,” or 
430 tons, ran from Crewe to Rugby in 88 min., gaining 
2min. [ am informed that engines of this type have 
kept time on the same train, whose two stages, Crewe— 
Rugby and Rugby—Willesdea, are booked respectively 
at 50 and 514 miles an hour, with trains of “‘ 25 coaches,” 
or 500 tons loaded ; but as I have not personally observed 
such a performance, I merely mention it “under all 
reserve.” In one instance the same train, had it been 
run in its entirety, would have amounted to a load of 
30 coaches. As, however, the rule prohibits anything 
in excess of 25, it was run in two parts. The first computed 
as 17 coaches, was taken from Crewe to Rugby by No. 2 
Simoom of the “ Precursor” type, which found a load of 
only some 320 tons, booked at 50 miles an hour start to 
stop, a quite insignificant drag. ~ Merely playing with this 
load, booked at relatively low speed, the run was easily 
made in 5 min. less than the booked time. Two eight- 
wheelers from Birmingham and Leamington being added 
at Rugby, Simoom started thence with a load reckoned as 
20 coaches, booked to run the 77 miles to Willesden at an 
average of 514 miles an hour. This was more than 
accomplished, without effort. A rate of 53 miles an hour 











was attained before the first summit at Kilsby tunnel 
was reached. Thenceforward the run was made under 
easy steam to the stop at Willesden, again 5 min. under 
booked time. 

Although the third. phase of duty—second in order of 
sequence—which I mentioned at. the outset as prescribed 
for the new engines, is, perhaps, less spectacular than the 
others, it nevertheless possesses notable attractions of 
its own. I refer to the running of moderately-weighted 
trains at specially high speeds. Two instances of this 
kind that came under my personal notice struck me as 
particularly good. No. 1395, Harbinger, again driven by 
Austin, was put on the 10.40 a.m. express from Man- 
chester, which is booked to stop at Stafford only, and to 
reach Euston in 3 h. 30 min. In this case the inclusive 
load behind the tender was almost exactly 200 tons.. We 
were slowed for relaying between Manchester and Stock- 
port, thus losing more than a minute. We were also 
slackened past Stockport, and we had the usual long 
service slow through Crewe station and yards. Never- 
theless, we got to Stafford, 55} miles, in 60 min. 22 sec., 
or in 59 min. net, making no allowance for the two 
service slacks. From Stafford to Euston we ran in 
138 min. 34 sec. inclusive, reaching Euston 3 min. 2 sec. 
before time. As a matter of fact the engine had a very 
easy task all the way with such a load, albeit it would 
have been reckoned as “20 coaches” in the South of 
England. The speed kept steadily up to 56 miles an 
hour ascending the bank at 1 in 330, and was maintained 
at a very moderate rate on the falling gradients. But 
the most brilliant achievement of all in this class was 
accomplished with the fastest-timed train on the London 
and North-Western system, the Birmingham morning 
express, which leaves Euston at 9.20 a.m., and is booked 
to do the 88} miles from Willesden to Coventry in 
92 min. start to stop, averaging 57°7 miles an hour. I 
travelled experimentally with that train on the first day it 
ran, when it was taken by a “ Jubilee” compound, which 
lost 8 min. in the running. After that experience it 
almost invariably had two engines, although the load 
was only eight or nine 8-wheeled vehicles, of which one 
was slipped at Blisworth. The assisting engine was 
taken admittedly to ensure time being kept, and with a 
load of only four or five 8-wheelers per engine this, it 
is needless to say, was feasible enough. Latterly the 
train has been run by one locomotive of the “ Pre- 
cursor” type, which keeps time with quite ridiculous 
ease. One day lately I travelled specially by the train 
to test the fact, and the run of 884 miles from Willesden 
to Coventry was done in 85 min. 5 sec. platform 
to platform. The time from the Willesden _plat- 
form to the Tring summit was 27 min. 27 sec. for 
the 26} miles, and the last 14} miles of this distance, 
all being on a rising grade, mostly at 1 in 330, occupied 
only 13 min. 46 sec. The speed in no instance dropped 
to 60 miles an hour, after that rate had once been 
attained, either up the Tring or Roade or Kilsby bank. 
Our times from Willesden platform were as follow :— 
Tring, 27 min. 27 sec.; Bletchley (43} miles), 40 min. 
3 sec.; Blisworth (57} miles), 55 min. 1 sec.; Rugby 
(77 miles), 73 min. 29 sec. The engine was No. 2 
“Simoom,” and the very efficient driver, George Ward; 
Inspector Davies being also in general charge. 

Enough for the present has been said to show what 
excellent locomotive work is being done by Mr. Whale’s 
new engines. I have yet to describe the results of his 
modifications in the details of some designed and built by. 
his predecessor. 








THE BRIDGE OVER THE RHINE AT 
THUSIS. 

Tue steel bridge spanning the river at Thusis on the 
Albula Railway has an 80m. clear span. On each side is 
an approach viaduct; that on the left bank of the river 
has three arches of 15 m. span each, and that on the right 
three arches of 15 m. and three of l1lm. span. The steel 
bridge was constructed by the bridge-building firm, 
Aktien Gesellschaft der Maschinenfabrik Theodor Bell 
and Co., of Kriens, Switzerland, from their own designs. 
Work on the staging was carried out during the winter 
1900-1901. The erection of the bridge was commenced 
in May, 1901, and finished by the middle of August of 
that year, and the testing of the bridge took place on the 
following December 10th. 

The bridge is on a 2} per cent. gradient, has a distance 
between supporting points of 81-9 m. and a width between 
main girders of 5m. The permanent. way is on top of 
the girders and 23 m. above the river bed. A number of 
details are shown on the engravings given on page 513 and 
herewith. The main girders are of half parabolic shape, 
which not only involves a saving of material, but also 
lifts the underside of the bridge further above high-water 
line. This advantage is obtained by the curving of the 
lower instead of the upper chords. The upper chords 
being straight with the rails on the top also makes the 
whole arrangement simpler. 

This bridge has three principal features, which are new 
at least in Switzerland:—(1) The leaving out of all 
vertical cross connections, although the rails are on the 
top. The cross stiffening is obtained by suitable strengthen- 
ing of all horizontal connections. (2) The application to 
the main girders of the double triangular system of web 
members. (3) The arrangement of the stringers to run 
continuously over the cross girders, the former only being 
fixed to the cross girders at the middle of the bridge. 

The main girders are 5°Om. deep at the ends and 
8:Om. in the middle of the bridge. The cross girders are 
3:15 m. apart, and at every second girder there is a 
vertical post connecting the corresponding panel point 
with the web members. The top and bottom chords of 
the main girders have got wind bracings, and these, in 
conjunction with the very strong cross bracing at both 
ends of the girders, and the very rigid panel points, give 
the structure great spaceal stiffness. The cross girders 
form the posts in the upper wind bracing. In the lower 
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RAILWAY BRIDGE AT THUSIS—SUSPENSION DETAILS 
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wind bracing the posts are so formed as to support a | directly to the top chords of the main girders by means of 
footway, which, for purposes of maintenance, runs along | a braking thrust bracing at the middle of the bridge. (3) 
the lower chord of the girders. At each end of this | The loosening of the rivets connecting stringers and cross 
footway there are ladders connecting it with the track- | girders, which frequently happens, is avoided. (4) The | 
way. The stringers, to which the sleepers are fastened, | deflection of the continuous stringer is smaller, and | 
run continuously on top of the cross girders, this arrange- | smoother running is obtained than is the case with a 
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FLOOR BRACING 





inent possessing the following advantages:—(1) The | series of short stringers riveted in between the cross 
secondary stresses caused by the alterations in length of | girders. 

the top chord of the main girders, when loaded, are| The stringers have got a horizontal bracing, which also 
diminished, these stresses affecting the cro$s girders as serves to carry the side stresses from the train on to the 
well as the top chord of the main girders and stringers. | cross girders. The forces acting in the upper wind bracing 
(2) The load on the cross girders only acts centrally and | are taken dcwn to the bridge bearings through the strong 





vertically as the forces acting in the direction of the track | vertical cross connections at both ends of the bridge. The 
—efect of train including braking thrusts—are carried | cross girders connecting the lower chords at both ends of the 


, 465. $65. 
. 7200 


"1085 #5; 
ST hed + 


main girders are made strong enough to permit of the 
lifting of the whole bridge by placing hydraulic jacks 
under them. At the trial loadings of the bridge the 
results were very favourable. The sideway vibrations 


| amounted only to 3mm.—1}mm. to each side—at the 


middle of the top chords. On the bottom chords they 
were about 2mm. No alteration of the rectangular shape 
of the cross section could be observed. At the same time 
strain measurements were carried out with the strain 
measuring apparatus on the Mantel system, according to 
the results of which it could be seen that the secondary 
stresses acting were but small, and considerably less than 
the amounts found by calculation. The lengthways 
movement of the stringers as the train passed over the 
bridge was clearly observable, and amounted to 3°5mm. 
at the end of the bridge, which agrees with the corre- 
sponding caJculation of the shortening of the top chords of 
the main girders. The maximum deflection of the main 
girders was 29 mm., compared with 34 mm. deflection as 
calculated. The permanent deflection of girders was only 
1°9mm. 

All the girders were erected and bolted together in the 
bridgebuilders’ shops at Kriens. All rivet holes were 
bored in position, and all the rivets put in hydraulically. 
The erection work was—as always is the case, so we 
understand, with the work of this firm —very much aided 
by reason of the excellence in design and accuracy in 
workmanship. The time occupied in erection, including 
the transport of the material from the station at Thusis to 
the site of bridge - a distance of 300m. —was taken under 
separate heads :— 


Chief erector... 
Mechanics ... ...° ... see 
Riveters and labourers Sai» eases aps: ae 
The cost of erection amounted to 11,000f.—say £440, and 
the cost of the staging was 14,000f.—say £560. 

The bridge was calculated for a uniform load of 3'8 
tons per metre, and a rolling load of three locomotives of 
48 tons each, and a train of ballast wagons each weighing 
14°62 tons, the whole being arranged in accordance with 
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RAILWAY BRIDGE AT THUSIS—DETAILS OF 
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the accompanying diagram. The train used for the test 
loadings was made up in this manner. 

The working out of stresses was very carefully and 
completely done in the offices of Messrs. Theodort Bell 
and Co., by graphic static methods. Authorities in 
Switzerland consider this bridge as a model, both as 
regards design and workmanship. 

The weight of bridge, which is of mild steel, is 291-7 
tons, and it cost, erected and finished, 460f.--say 
£18 8s. 9d.—per ton, this somewhat high price being due 
to the high prices of metal prevailing at the time it was 
erected. % 

Our illustrations on page 519 are reproduced from photo- 
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electric power, and allowed to discharge the required 
amount, a scale in front of the operator showing when 
the correct weight is reached. The hopper, thus filled with 
the proper mixtures, is brought to position, opens, and 
drops its contents into a skip, which instantly carries it up 
to the charging bell. The manipulation appeared to be 
very easy, and that only one man should be required to 
handle and weigh out the material was regarded as very 
remarkable. It should be mentioned that the coke was 
charged separately, one skipful at a time. 

The iron produced in these furnaces is conveyed in a 
molten condition to the Newburgh Works, which has two 
large Bessemer converters of an annual capacity of 
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TEST LOAD—THUSIS BRIDGE 


graphs taken of the bridge while in course of erection 
and while under its test loads. 








THE IRON AND STEEL INSTITUTE. 


AMERICAN STEEL AND WJRE COMPANY, CLEVELAND. 

THE members of the Iron and Steel Institute who 
visited Cleveland spent a whole day in the inspection of 
the works of the American Steel and Wire Company—a 
works which conduct operations on the grand scale, and in 
which a number of exceptionally interesting mechanical 
plants for handling material were seen in use. From a 
little brochure provided by the Cleveland reception com- 
mittee, we learn that the American Steel and Wire 
Company owns three sets of furnaces and four works. 
The furnaces are the Central, the Emma, and the New- 
burgh. The first has three blast furnaces, one 75ft. by 
20ft., built in 1881; one 80ft. by 20ft., built six years later ; 
and one’ :100ft. by 22ft., first blown in in January, 1901. 
Two of these furnaces have been pulled down and others 
to replace them are in course of erection. The Emma 
furnace is 73ft.by 17ft., and dates back to 1872, but has 
been remodelled at various times. The Newburgh furnace 
is also a solitary stack, built in the same year; itis only 
62ft. by 16ft., and was rebuilt some seven to eight years ago. 
All the furnaces use Lake Superior ore, which arrives in a 
finely divided state ; it renders between 50 and 60 per cent. 
of pure iron. The product is Bessemer pig, which is con- 
verted in the Newburgh Works. The ore arrives at the 
docks or the river in ore-carrying steamers, and is raised 
in Hulett buckets straight from the hold by four Hoover 
and Mason machines, which, at the time of the visit, were 
building up huge stores of ore in preparation for the 
winter, when navigation is closed. The conveying 
machines employed are of great size, and consist of long 
steel gantries supported on trestles running on rails at 
each end parallel to the river. A hinged arm hangs out 
over the vessel to be discharged. A trolley driven along 
the gantry electrically carries the Hulett bucket out on 
to the arm, and lowers it rapidly into the hold of the ship, 
from which at each mouthful it picks out 5 tons of ore. 
lt is then raised with its charge by wire ropes on to a hook 
on the trolley, and is instantly run backwards as far as 
may be required, and dumps its load upon the heap. 
In this way about 3000 tons can be handled in 12} 
hours by each machine, the total number of men em- 
ployed being only six, one manipulating each of the four 
machines, and two attending to the oiling, &c. In the 
early stages of unloading, whilst there is plenty of ore for 
the bucket to grasp, no menare engaged in the hold, but 
when the vessel is reaching emptiness large scrapers, 
directed by men but actuated by power, have to be brought 
into use to collect the ore in the centre of the floor, where 
the buckets may reach it. The whole plant is worked 
electrically. 

Another very interesting conveying plant was also seen 
in operation, taking ore dumped from wagons in a siding, 
and piling it up for winter use. It was made by the 
Brown Hoisting Machinery Company, and consists of a 
gantry, 440ft. long, supported on three lofty trestles 
which run on three lines of railway over the ore field. 
The whole gantry can be swung horizontally about the 
centre trestle, it remaining at rest whilst the other two 
are caused to travel in opposite directions, the movement 
of the ends of the gantry being 90ft. in either direction 
from the central position. This ore handler has a 5-ton 
bucket operated by four wire ropes, and is directed 
entirely by one man, who can handle as much as 3000 
tons per day. As the method of opening the bucket is a 
little peculiar, we give a hand sketch of it in Fig. 1. 

Here A and A are the two parts of the bucket provided 
with arms to which are attached the closing ropes, and 
with roliers which slide on the guides B B, against which 
they are held in a suitable manner. As soon as the 
closing ropes are loosened the halves of the bucket run 
down the inclined slides, tilting and moving outwards at 
the same time, so that the opening is very large as the 
oe enters the ore, which is drawn well into it as it 
closes. 

The ore on this field is charged into the blast furnaces 
by an electric machine made also by the Brown Hoisting 
Machinery Company, of Cleveland. At the foot of the 
furnaces is a row of bins which contain the materials used 
in a charge, limestone, different grades of ore, and so on, 
but not coke. On a platform beneath these bins travels 


a bogie having two hoppers, each provided with a weighing | 
Below the platform the ends of an inclined | 
railway, which leads up to the furnace summit, extend, so | 
| conveyor, till the crutches on another similar pair of 


machine. 


that the skip for conveying the material may come 
immediately below the travelling hopper. One man 
standing on the traveller operates the machine, running it 
about under the bins, the doors of which are opened by 


525,000 tons of ingots, four Wellman-Seaver open-hearth 
rolling furnaces of 50 tons gross capacity, and one 
stationary open-hearth furnace. The appliances for hand- 
ling material are here again excellent. The ladles, charged 
with steel from the converters, are handled by an hydraulic 
crane of special desiga constructed by the Alliance Manu- 
facturing Company, of Ohio, and only recently erected. 
It consists of a heavy column built up of plates and angles, 
standing vertically between the two converters. It 
supports by powerful ties a horizontal arm which, whilst 
remaining horizontal, can be raised and lowered several 
feet. On this arm runs a little bogie controlled by a 
hydraulic cylinder. The centre column, with the arm, 
bogie, and ladle, can be readily rotated, so that the ladle 
may be placed under the converter for filling, or swung 
round through 90 deg., and raised till it is over the ingot 
moulds. It closely resembles the ladle crane used for 
very many years in this country with Bessemer con- 
verters. The soaking pits are in close proximity; they 
are served by three electric cranes, all provided with long 
vertical rams sliding through guides, and raised or lowered 





by rack and pinion. Two of these are provided with 
claws for seizing the hot ingot and lowering it into 
or removing it from the pits; the third has means for 
grasping the moulds and stripping the ingots. The covers 
of the soaking pits are slid on and off hydraulically. 
From the pits the ingots are conveyed across the shop on 
a little conveyor to the cogging mills, where they are 
broken down to Tin. by 8in., and then to another mill, 
where they are reduced to 4in. by 4in. or 5in. by 5in., and 
sheared up into lengths suitable for the rod mills, to which 
they are carried on a suitable conveyor, which deposits 
them on the travelling belt of an Allen furnace. On this 
belt the billets, which weigh 158 Ib., lie touching one 
another, and as they travel up the incline and slowly 
through the furnace they are brought up to the necessary 
heat for rolling. They drop from the furnace, one about 
every ten seconds, on to another conveyor, which 
takes them right up to the rod mills. When small 
sections are being rolled the end of the rod 
from the last rolls is led into a vertical column, 
which rotates rapidly, and which has a short arm inclined 
slightly downwards, through the centre of which the rod 
emerges, and is thrown out centrifugally beyond a 
number of steel pins or  plungers projecting from an 
inclined plate and arranged in a circle, in a red hot condi- 
tion, it is thrown round the pins, just as a rope might be 
thrown round them, and a coil is formed. As each coil is 
completed the operator pulls a lever, which withdraws 
the pins or plungers from its centre and allows it to slide 


down the inclined plate on to a conveyor, which pushes it 
up an incline, where a passing hook on a travelling rope 
catches it and bears it off to the pickling tanks. This 
arrangement is shown quite diagrammatically in the sketch. 

The tanks are arranged in a row, three containing acid, 
one water, and one coating mixture. The coils as they 
come in are hung on rods, which are then rested on two 
crutches in a pair of large, slowly revolving wheels, 
which carry them up and deposit them in the liquid, 
through which they are moved slowly, rod and all, by a 


wheels pick up the rod and its burden, raise it out of the 
one tank and drop it into the next, where the process is 
repeated. The diagram, Fig. 8, may make this clearer 





than words. A is the pair of revolving wheels, B is the 
coil of wire hanging from the rod C, on the point of 
being lifted out of one tank, and B'is the same coil jn 
its second position. 

The blowing engines used in these works were made 
by the Southwark Foundry Company, of Philadelphia 
and by the Mesta Machine Company, of Pittsburg. The 
engines made by the former company for the converters 
are two cross compound horizontals. The valyeg 
for the blowers are placed in the cylinder covers, 
and the admission takes place through radial slots covered 
by a suitable valve oscillating about the centre of the 
canter cover and worked by an excentric on the crank 
shaft. The Mesta engines are vertical marine type, 
There are three separate engines, two working at high and 
one at low pressure. The blowing cylinders are driven 
from separate cranks and are on the same level as the 


steam cylinders. The air admission valves may be 
described as of the Corliss type. The delivery is through 
spring-loaded valves. The engines make forty-eight 
strokes per minute. They exhaust to a jet condenser 
with an independent air pump, made by the Conover 
Engineering Company, of Jersey City. The air pump is 
driven by a vertical engine, compounded in one cylinder 
by enlarging the piston-rod into a trunk and using the 
annulus for the oo side. Corliss valves are 
used, the admission valve having a trip motion. 

It may not be uninteresting to give the output of 
these steel works. At the Newburgh the open-hearth 
furnaces have an annual capacity of 143,000 tons of ingots ; 
the large mill can turn out 440,000 tons of blooms, billets, 
and slabs per year; a new blooming mill has an annual 
output of 220,000 tons; and the rod mill 100,000 tons, 
The American Works, which has 2272 wire-drawing 
blocks, can turn out 125,000 tons of rods and 60,000 of 
wire: the Consolidated Works can produce 95,000 tons 
of rods, 80,000 of wire, and 1,100,000 kegs of nails every 
twelve months; and finally, the H.P. Works, where wire 
nails are made, can make 60,000 tons of rod, 90,000 
tons of finished products, and 1,100,000 kegs of nails 
in the same time. These figures may give some idea 
of the great size of the works which are now associated 
under the title of the American Steel and Wire Com- 
pany. 








THE PORT OF LONDON BILL. 

Ir is not our intention to enter into the details of the 
career of this abandoned legislative measure. A _ brief 
chronological retrospect of its rise and fall will be not 
only interesting to our readers, who are, to a certain 
extent, fairly familiar with its general provisions, but 
necessary, in order that they may understand the reason 
why its powerful influence still exists. The lines upon 
which it was drawn and the tenor and purport of its 
numerous clauses will no doubt serve as a very substan- 
tial and satisfactory reason for preventing more than one 
Bill being successful in next year’s session. It was in 
last year that the Port of London Bill was introduced 
into the House of Commons by the President of the 
Board of Trade, and was read a first time. There were 
some seventy petitions against it, and in the following 
August it was agreed by the House, without a division, 
that further proceedings with respect to it should be sus- 
pended until the next meeting of Parliament in the 
ensuing year. The original Bill was amended by a 
Joint Committee in 1903, ordered to be printed in last 
May, and finally withdrawn during the past session. 

Pending its withdrawal, a petition was presented against 
the amended measure by the Sheriffs of London, who 
attended for that purpose at the Bar of the House. The 
allegations against the Bill were of a somewhat general 
character. It was contended that the Joint Committee's 
inquiry of 1903 was inadequate and incomplete, that the 
scheme was of too exclusive a nature, and that the 
financial arrangements were unsatisfactory and required 
complete readjustment. . It was also represented—and 
here, perhaps, may be found the gist of the objections— 
that the case of the City had not been sufficiently con- 
sidered, and that the Corporation was entitled to have 
more than one member upon the Commission. This con- 
tention does not appear to be unreasonable until the con- 
stitution of the proposed corporate body is brought into 
the question. The Commission was to have consisted 
of six appointed members and others elected as provided. 
The appointed members were representatives of the 
London County Council, the Corporation, Admiralty, 
Board of Trade, Trinity House, and railway companies. 
With the exception of the London County Council, which 
was first with nine commissioners, all the others 
numbered but one apiece. 

It is unquestionable that the withdrawn Government 
Bill embodied clauses of a far-reaching scope, and sought 
for powers of a very extensive nature. The cost of the 
interests and property it proposed to acquire has been 
estimated at £35,000,000. The creative, as well as the 
destructive, powers of the Bill were based upon the con- 
clusions arrived at, and the recommendations contained 
in the report of his Majesty’s Commissioners appointed 
to inquire into the subject of the administration of the 
Port of London, and other matters connected therewith. 
It is obvious that any new Bill dealing with the same 
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large question must necessarily be framed upon the same 
lines as those upon which its predecessor was drafted. It 
will be well, therefore, to take a brief review, without any 
useless recapitulation, of the principal features of the 
latter. In the first place, it proposed to establish a single 
public authority for the control, improvement, and 
management of the Port of London. This result cannot 
be effected in its integrity by any Bill, Act, or Ordinance, 
without abolishing the existing authorities who have 
hitherto been charged with the execution of those duties. 
Whether they have discharged them adequately or 
inadequately is for the hoe as ot the point. Without 
in any way judging the matter, it may, we think, be fairly 
assumed that there are fair and reasonable grounds for 
the imputation that the duties were not performed ina 
thoroughly satisfactory manner. Otherwise, the _pro- 
moters of the scheme might have had some difficulty in 
establishing a locus standt. 

Another provision was that all the powers and property 
of the Thames Conservancy in connection with the river 
below Teddington should be vested in the aforesaid 
public authority. But the Thames Conservators objected 
to their own extinction, and their protest assumed the 
form of an opposing Bill applying for powers to constitute 
themselves the public authority. Owing to the consider- 
able amount of opposition met with, this Bill fell through 
and was withdrawn after the first reading. It may be 
here mentioned that a deputation from the City, 
presided over by the Lord Mayor, waited last year 
upon the President of the Board of Trade, in the hope of 
inducing him to withdraw the Bill. The dock companies, 
also, took in their own defence similar retaliatory measures 
to those adopted by the Conservancy. They were 
threatened with the proposed transfer of all their powers 
and properties to the same public authority, and the 
menace constituted financially the heaviest provision in 
the whole Bill. These companies have always asserted 
that any apparent remissness on their pari is owing to the 
fact that they lacked the necessary funds to perform their | 
work properly and efficiently. Furthermore, they allege 
that they have never been permitted to utilise their 
property to full advantage, and that they have been 
debarred from earning an adequate revenue, because | 
certain dues were denied to them, which are paid to dock | 
companies everywhere else in similar circumstances. In | 
the Government Bill there were also clauses introduced, 
obnoxious to the interests of the Watermen’s Company, 
y mg were tantamount to repealing virtually its existing 

cts, 

There are at present in preparation a couple of Bills, 
which the promoters intend to introduce in the next 
Session, which have for their object the solution of the | 
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problem of the future of the Port of London. One of 
these will enter Parliament under the auspices. of the 
Thames Conservancy Board, and the other under those of 
the London County Council]. The draft notice of the 
former of these was discussed, with closed doors, on the 
7th instant, approved by the Board, and the promotion of 
the Bill determined upon. A resolution was proposed 
that the Bill should not be deposited unless and until the 
general agreement of the Board of Trade was obtained to 
its provisions. It was sagaciously observed by the 
opponents of the motion that the Board of Trade would 
refuse to give its views upon a Bill until the whole of it 
was before that department. We fully endorse the very 
probable accuracy of this statement, for two reasons. 
First, it would be premature, and also not in accordance 
with the usual custom of parliamentary procedure, for so 
prominent a public authority to support, and to a certain 
extent prejudge, previously to legislative examination and 
discussion, a measure fraught with such drastic conse- 
quences. 

The second reason will be found in the attitude adopted 
by the Board of Trade, on a previously similar occasion 
already alluded to. The grounds upon which the pro- 
posed application was founded appear inept and in- 
sufficient, in relation to the magnitude and importance 
of the Bill. It should be, and was, regarded from a 
different standpoint than that of the mere expense involved 
in the promotion of Bills in Parliament. The motion 
was lost on a show of hands by twelve to six votes. 

The adjourned report of the Rivers Committee was 
presented on the 8th instant to the London County 
Council. In a series of recommendations, which have 
already appeared in our columns, with respect to the | 
administration of the Port of London, it was proposed 
that a Bill be promoted in the next. session of Parliament 


| for the establishment of a Port of London Commission, 


consisting of forty members.** The general tenor of the 


| Billis, mutatis mutandis, similar to that of the Governmené 


measure not proceeded with, so that it is unnecessary 


| to refer again to the provisions and clauses. It should be 


stated that an‘amendment was moved to the effect that 
the report be recommitted, with instructions to the Com- 
mittee to take expert opinion on the practicability of 
deepening the river by means of dredging. Notwith- 
standing the evidence given before the Royal Commis- 
sion, we are disinclined to ‘regard the difficulties con- 
nected with the dredging of the Thames as absolutely 
“insurmountable.” That the cost would be very great 
is beyond question. Dredging operations always are 
exceedingly costly, but the Clyde would never have 
been the fine waterway itis if the millions spent upon 
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deepening its channel during the last thirty or forty 
years had not been forthcoming. Other amendments 
were proposed, but they were all rejected, and the recom- 
mendations of the Committee confirmed. The Council 
is willing to contribute two and a-half millions towards 
the dredging of the river, the amount being spread 
over a period of ten years, to improve the port 
and docks, and to guarantee the money to purchase 
them. It is on the strength of these contributions 
that the Council considers it is entitled to mono- 
polise twenty-four representatives out of the whole 
forty members composing the Commission. In any case, 
the exact constitution of it is not a detail of paramount 
importance. Exception is sure to be taken to it, and if 
met in a conciliatory spirit, the matter admits of ready 
adjustment. It may be here remarked that when the 
Government Bill was before the Rivers Committee last 
year, the Council, in order to avoid being subordinated to 
sectional interests, was content to be represented by 
fifteen members out of the total forty, instead of the 
original nine prescribed in the document. The London 
and India Joint Docks Committee is in the same position 
as the Conservancy, and naturally objects to the dis- 
memberment of its several charges. It contends, in self- 
defence, that the municipalisation of the docks is 
unnecessary, uncalled for, and certain to produce far- 
reaching effects never contemplated by its promoters. 








THE INTERNATIONAL EXHIBITION AT 
ST. LOUIS. 


(By our Special Commissioner. ) 
XXIIIL.*—STEAM ENGINES. 

Tue I. and £. Greenwald Company, of Cincinnati! 
has a cross-compound engine of 600 horse-power, in 
which each cylinder has four gridiron slide valves. The 
cylinders are 18in. and 36in. diameter, and 42in. stroke. 
The engine runs at a speed of 100 revolutions per 
minute, and is directly connected to a 400-kilowatt 
250-volt generator. The valves and valve gear are the 
special feature of the engine, and are illustrated by the 
sectional views in Figs. 10 and 11. 

The steam valves are at the side of the cylinder, and 
have a vertical travel. The exhaust valves are under 
the cylinder barrel, and have a horizontal travel at 
right angles to the travel of the piston. Each valve 
has several ports or openings, the number varying with 
the size of the engine, but being sufficient to promptly 
ensure an ample area to maintain the closest approxima- 





* No, XXII. appeared Noveiber JIth. 





516 


THE ENGINEER 


Nov. 25, 1904 








t'ou to the boiler pressure within the cylinder up to the 
point of cut-off in the steam valves, and to afford free- 
dom from back pressure on the exhaust side of the piston 
in the case of the exhaust valves. All the valves are 
driven from a lay shaft parallel with the cylinder. The 
steam valves are operated by separate excentrics having 
sifficient angular advance t> ensure a quick opening 














the arm D, the end of which engages with the hook F, 
which is pivoted to the vertical bridle rod G, sliding in 
the guides W. The arm will raise the hook and bridle 
rod until the tai! of the hook strikes the tripper I, and 
is disconnected, when the dashpot will promptly pull 
down the rod and valve. The exhaust valves are 
operated by the cams O on the lay shaft A. These 








Fig 12—DRIVING GEAR, DUPLEX ENGINE 


movement. The exhaust valves are operated from separate 
“wall cams,” which give a very quick opening on the 
exhaust side of the piston, and close the valves quickly 
just as the stroke is completed. 





are wall cams, with grooves, in which travel pins P, 
attached to the lower end of the rocking arm U, whose 
upper end T is pivoted to the valve stem. As the head 
of arm T describes an are, the end of the valve stem is 
fitted with a sliding box V, so 
that the motion is corrected 
to a straight movement for 
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the valve. The steam valve 
seats form a part of the 
steam chest, and the exhaust 
chambers have false seats 
for the valves. 

The centrifugal governor is 
driven from the shaft A by 
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The lay shaft is driven from the main shaft by a train 
of three spur gears, the first of which is on the main shaft, 
and the third on the short shaft R, which carries the 
bevel wheel gearing, with wheel H on the lay shaft. 
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the bevel gear Kk L. The governor spindle is hollow, and 
within it is the rod which is attached to the arms of the 


| fly-balls, and carries at its lower end the bridle M. This 
To | 


is secured to the lever N, keyed upon the shaft J, which 




















Fig 16--TRIPLE EXPANSION HORIZONTAL PUMPING ENGINE 


reverse the direction of running, the wheel H is shifted to 
the other side of the bevel wheel on R. In the illustra- 
tions A is the lay shaft, B the steam excentric, and C 
a voke secured to the lifting arm D, which oscillates 


on the bearing E. As the shaft revolves, the yoke lifts | provided with turnbuckles for adjusting and equalising | the governor. 


also carries a second arm N. As the governor moves the 
rods up and down it causes the bell-crank lever to oscil- 
late, and thus operate the trippers I—already mentioned 
—by means of the connecting-rods. These rods are 


the cut-off. In the guide W for the steam valve rod is » 


screw Z, which is a positive cut-off, by coming in contact 
with a steel plate on the hook F, and so pushing the hook 
back to release the valve rod at the extreme travel of the 
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Fig. 15- GOVERNOR, SKINNER ENGINE CO 


port opening of the valve.  I'ly 
can be varied by means of the 
on an arm attached to the bell 
crank N; the weight is moved inwards to decrease the 
speed, or outward to inc-ease the speed. When the 
governor speed increases the tripping cranks or trippers | 
are moved down so as te release the steam valve and 
cut-off steam earlier. If the governors tend to lag, the 
trippers are moved up, and give a larger admission. A 
very large number of these engines are in service. 

The A. L. Ide Company, of Springtield, exhibits a 
tandem-compound horizontal engine of 3800 horse 


excentric on the full 
speed of the engine 
adjustable weight Y 





Pin for 
Valve Rod, 








Fig. 14—INERTIA GOVERNOR AMERICAN ENGINE CO. 


power, which drives the 200-kilowatt 250-volt exciting 
unit of the 5000 horse-power engine and 3500-kilowatt 
alternator. The low-pressure cylinder is next to the 
crank, and the cylinders are coupled close together, with 
no stuffing boxes between them, the piston-rod sliding in 
a sleeve or bushing, the high-pressure exhaust dis- 
charging directly into the low-pressure steam chest. 
The high-pressure cylinder has a double-ported piston 
valve, while the low-pressure has a balanced slide valve. 
Both valves are attached to the same valve rod, which is 
driven directly from the excentric, although in most 
engines of this class there are rocker arm connections. 
The governor is of the inertia type, and shifts the position 
of the excentric upon the shaft. The working parts are 
enclosed, and the crank runs in an oil chamber, with 
splash lubrication for the slide bars. The engine has 
cylinders 13in. and 26in. diameter, 18in. stroke. 

The remaining three engines are of the smaller class 0 
horizontal “ automatic ” engines. The American Engine 
Company has a duplex compound engine of 200 horse 
power, in which the cylinders are placed one above the 
other, and have both piston-rods attached to the same 
crosshead, as in Fig. 12. A solid piston valve is used, 
with the parts split horizontally, so that the parts can be 
separated by copper strips, as the chamber wears to an 
oval section. Between the steam chest and the fly-wheel 
is a short shaft with two upright rocker arms. Fig. 13 is 

| a section of the cylinders and ports. To one of these is 
| attached the valve rod; to the other is attached a rod 
| whose further end is fitted to a pin attached to one of the 
| two levers of the inertia governor—Fig. 14. The engine 
has cylinders 14in. and 22in, diameter, 16in. stroke, and 
is run at a speed of 230 revolutions. The fly-wheel is 
6ft. 6in. diameter, and weighs 14 tons. The engine is 
| directly connected to a direct-current generator of 
| 125 kilowatts, 125 volts. The Skinner Engine Company 
| has a smple engine of 200 horse power directly con- 
nected to a direct-current generator of 150 kilowatts, 
2500 volts. The slide valve has its rod connected to a 
horizontal lever pivoted to a bracket on the frame. The 
outer end of thig lever is connected by a rod to a pin on 
The governor—-Fig. 15-—-consists of a 
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,arm turning on a steel pin in the fly-wheel, and 
connected by & weighted link to a leaf spring carried by 
lugs on the fly-wheel rim. The main arm has the 
spherical wrist-pin from which the valve-rod is operated, 
j'his engine has a cylinder 18in, by 18in. | 

The Buffalo Forge Company’s engine is of 175 horse- 

rower, and is a tandem compound, with the high-pressure 
eelinder at the crank end and the low-pressure cylinder 
at the rear, supported by a pedestal on an extension of 
the bed-plate; this pedestal also forms the exhaust pipe 
connection. The crank and reciprocating parts are 
enclosed, and run in oil. The cylinders are 13in. and 22in. 
diameter, 14in, stroke, and the engine was designed to 
carry the full capacity of an alternator of 132 kilowatts, 
the engine running at 225 revolutions, and having 125 Ib. 
of steam atthe regulator. The high-pressure cylinder has 
a packed piston valve, and the low-pressure has a 
double-ported balanced slide valve; the travel is 5in. for 
the high and 4}in. for the low-pressure valve. The valves 
ave on opposite sides of the engine, and each is driven 
from an excentric on the main shaft, the excentric-rod 
and valve being connected by a vertical rocker arm. The 
sovernor is of the inertia type, with a leaf spring and a 
counterweighted arm in gravity balance, so as to make 
the governor very sensitive, and to permit of easy adjust- 
ment. Aregulation of within 1} per cent. is guaranteed. 
The engine has a fly-wheel 5ft. 6in. diameter. — 

The remaining engine of the power plant is a triple- 
expansion horizontal pumping engine, which delivers 
1200 gallons of water per minute at 300]b. pressure to 
an impulse or jet water wheel of the Doble type. On the 
shaft of the wheel is a generator of 100 kilowatts, and the 
power of this unit is rated at 170 horse-power. The 
engine—Fig. 16- -built by the Jeanesville Ironworks, at 
Jeanesville, is a direct-acting duplex engine, of the type 
built for continuous heavy lift mining service, where 
economy in steam consumption and reliability of opera- 
iion are of the first importance. The cylinders are steam 
jacketed on the barrel and head. Steam entering the 
high-pressure cylinders on each side of the pump at 
150 lb. pressure is exhausted directly into the inter- 
mediates and thence into the low-pressure cylinders 
through connecting pipes, as in the Woolf type of engine ; 
thence it goes to the surface condenser, which is placed 
in the suction pipe, so that all the water passes through it. 
The cylinders are 1lin., 17in., and 30in. diameter, with a 
stroke of 36in. Each cylinder is provided with two semi- 
rotating valves actuated by the plunger crossheads, 
forming the “duplex” valve movement, and each high- 
pressure cylinder is fitted with an adjustable cut-off, 
which may be set to cut off at any desired part of the 
stroke while the pump is in operation. The water 
cylinders are connected to the steam cylinders by 
eight heavy steel tie rods, and have double-acting 
outside end packed plungers 10in. diameter. There are 
sixteen pot or valve chambers, each provided with four 
bronze wing valves working on bronze seats. Provision 
is made for regulating the lift of these valves by an 
adjustable guard, whose stem is brought out through the 
chamber cover, and may be set to ary desired position 
by means of lock nuts. The engine has a Wyoming 
eliminator on the steam pipe, and is fitted with the 
Fisher governor, which has been described in an earlier 
paper. The water wheel driven by this engine is 3lin. 
pitch diameter, with ellipsoidal buckets, and runs at 
700 revolutions per minute. The water jet is 1jin. 
diameter, controlled by a needle nozzle operated by a 
Lombard hydraulic governor. In case of a light load, 
the surplus water from the pump is taken care of by 
a by-pass terminating in a 9in. balanced relief valve. 
A 10in. Venturi meter with register indicates the quantity 
of water delivered to the wheel, and a recording pressure 
gauge shows the pressure, including the losses in the 
nozzle and its connections to the meter. The speed is 
shown by a shaft tachometer, driven without a belt. 

With this paper the description of the engines at the 
Exhibition is concluded, and it may be said that these 
various engines, of 50 horse-power to 5000 horse-power, 
with their several auxiliaries, form one of the most com- 
plete and comprehensive sections of the entire range of 
exhibits. The only omission made is the steam turbine, 
but this will form the subject of a separate paper. 
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THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


Tur second meeting of the Institution of Mechanical 
Engineers was held last Friday evening in their buildings 
in Storey’s-gate. The subject of the paper was “ Impact 
Tests on the Wrought Steels of Commerce,” by Mr, A. E. 
Seaton —member—and Mr. A. Jude.’ The minutes of the 
last meeting having been read and the transference of an 
associate member to member taken place, the President, 
Mr. Wicksteed, then asked Mr. Seaton if he had anything 
to add to the paper before it was read. Mr. Seaton, who 
Was warmly received, remarked that the paper was the 
result of experiments made five years ago, after a serious 
wcident had occurred. He does not consider that the tests 
which are applied to-day are sufliciently untrustworthy 
to be of great value to the engineer. He took this oppor- 
tunity of thanking Mr. Jude for his assistance, and also for 
taking all the photographs, of the sections of the different 
specimens which are given in the paper. He hoped the dis- 
cussion would lead engineers to consider the matter care- 
fully, and to substitute a new method for those at present 
in existence. The machine devised by the authors he 
believed to be a good one, and quite sufficient to gauge 
the merits of all classes of steel. In conclusion, he 
regretted that his friend, Mr. John Spencer, was not there 
to take part in the debate, as it was he who commenced 
the heat treatment of steel, and also pointed out that a 
{ihe grain fracture was coincident with toughness, and 
that a coarse grain fracture was allied to brittleness, The 
paper was then read in abstract, and afterwards some 
¢xcellent slides of microscopical photographs ef steel were 








then shown on the screen, and an interesting explanation 
given by Mr. Jude, There is practically nothing to say 
about these photographs, except that they clearly showed 
that the fracture in nearly every case went through the 
ferrite and avoided the pearlite. After the photographs 
had been shown, the chairman said that he was sure the 
meeting would wish him to convey their thanks to the 
authors for their valuable and instructive paper. He did 
not think that anyone had seen such beautiful photo- 
graphs of cracks before. He had much pleasure in passing 
a vote of thanks to the authors for their valuable and 
instructive paper. 

Professor Arnold was then asked to open the discussion. 
Professor Arnold’s was by far the most characteristic 
speech of the evening. He said he had read the paper 
with great interest, and on the whole was in agreement 
with what the authors had written, but there were one or 
two items with which he did not agree, and which were 
open to argument. He wished to endorse the statement 
made at the commencement of the paper in reference to 
carrying out the tests with thoroughly representative 
samples and not fancy steels. At Sheffield University he 
cast two tons of metal before taking a sample, and he 
considered the specimen must be taken from a 10in. 
square ingot before they are of any value to the engineer. 
But he admitted that a fancy steel was necessary for such 
purposes as armour plating and in other cases where the 
shock the steel was subjected to was considerable... Pro- 
fessor Arnold then referred to two tables given, one of an 
analysis of stresses in the steel parts of an up-to-date 
engine, and the other being curves showing failure under 
reversal of direct strain. These he considered extremely 
instructive. He also agreed with the author in relation 
to a fine grain steel being more trustworthy than a coarse 
grain; but this statement was not absolutely true, as he 
knows of cases where this theory has not been substan- 
tiated. In reference to the apparatus devised by the 
author, he considered it was a good machine, but thought 
it was inefficient in timing the blows. It is a most impor- 
tant point that they should be evenly applied, the 
slightest deviation from this causing considerable differ- 
ences in the results obtained. The Professor drew a 
rough sketch of a machine he had designed, and which 
was illustrated in our impression for Sept. 2nd, in which 
the test piece was subjected to alternating shock, applied 
at the rate of 800 revolutions per minute, and with this he 
had obtained trustworthy results. If the authors got an 
appliance by which even intervals between the shocks 
could be obtained, then he thought their machine would 
become more of a standard character. Continuing, 
Professor Arnold then dealt with points in the paper that 
come more in his sphere than the author’s. In the first 
case, Mr. Jude had given as his opinion the statement 
that the reason the fractures ran along the junction of the 
pearlite and ferrite was because of cleavage, and also 
because the orientation was similar, but if it had been 
there would have been no junction, and that being so, it 
follows the author’s reason must be wrong. Professor 
Arnold thought that a more reasonable solution lay in 
the fact that there were two-thirds ferrite and only 
one-third pearlite. 

At this point Sir William White asked Professor Arnold 
if he could explain the phenomena already referred to, but 
in answer to Sir William, Professor Arnold said he was 
unable to do so. He then went on to discuss the use of 
the word “eutectic,” which enters into one of the 
sentences in the paper. The sentence referred to runs as 
follows :—*“ This pearlite, which is the eutectic or mother 
liquor, solidifies last, and may be considered to partake of 
a crystalline nature, when, as is generally the case, the 
alternate layers of ferrite and composite carbide lie 
parallel to one another in definite patches.” 

Professor Arnold pointed out that pearlite is never fluid. 
When steel had -9 per cent. of carbon in it, the Professor 
had called this steel “saturated”; if it contained more 
than this quantity it was called “ super-saturated,” and if 
containing less, the term unsaturated was given to it. 
Much amusement was then caused by quoting the 
names given to this condition of steel by other scientists. 
Another school had substituted the word “ eutectic,” but 
this, he said, was obviously wrong; and various metal- 
lurgists knowing this, suggested the terms in the order 
given:—(1) Eutectic, hypoeutectic, hypereutectic. (2) 
Eumetallactic, hypoeumetallactic, hypereumetallactic. (3) 
Eumetamorphic, hypoeumetamorphic, hypereumetamor- 
phic. (4) Benmutic, hypobenmutic, hyperbenmutic. | (5) 
Aeolic, hypoaeolic, hyperaeolic. (6) Eutectoid, hypo- 
eutectoid, hypereutectoid. 

But, added Professor Arnold, amidst much laughter, 
“my own terms will suit me to the end of the chapter.” 
In conclusion, he wished to thank the authors for their 
most valuable paper. Mr. Stromeyer was then asked by 
the President if he would say a few words on the paper. 
In - replying, Mr. Stromeyer said the paper was one of 
extreme interest and usefulness, but he objected to the 
title. He considered that the authors had not dealt with 
the question of impact tests as much as they ought to 
have done, as in its present state it left many points of 
great importance in a doubtful state. By looking at the 
diagram of the curve of maximum shock strength of com- 
mercial “ pearlitic ” steels, it will be seen that the spots 
indicating experiments show blows ranging from prac- 
tically 0 to 6}, and that the number of blows are not at 
all definite; and a reference to Table I., which gives a 
tabulated form of the experiments, shows that in the first 
specimen the samples have broken with a vastly different 
number of blows. The speaker added that the Admiralty 
and Lloyd's went into the matter thoroughly when mild 
steel was introduced, and came to the conclusion that the 
tests at present used were the most suitable for general 
practice. In the paper the authors refer to the fracture 
of steel through fatigue, and state that this rarely 
happens; but Mr. Stromeyer does not agree with them, 
and quoted the instance of the breaking of the tail shaft 
in the steamship City of Paris; he believed that Professor 
Unwin had stated that the breakage was due to fatigue. 
Mr. Milton was the next speaker. He appreciated fully 











what the authors had said in their paper of substituting 
new tests, but does not consider that the reversal of 
strain, given in either the author’s machine or Professor 
Arnold’s, entirely meets the necessary requirements, as 
he thinks that the tests are too severe. With regard to 
the fracture of the steel specimens already referred to, 
Mr. Milton thought that the fact that the fracture 
followed the junction of the pearlite and ferrite was due 
to cleavage. He explained that in one plane the faces of 
the crystals are parallel and in the other they are not. 
He had examined many broken mild steel shafts and 
cranks, and invariably the fracture had avoided the 
pearlite. 

Sir William White, who nevt addressed the meeting 
said he had read the paper with care and interest, and he 
noticed that the discussion had been confined to be of 
value from the point of view of users only. Drawing 
attention to a paragraph in the paper which runs, “ The 
majority of steel users require that they shall be able to 
use an ordinary steel as supplied to them, and without 
annealing, tempering, or other heat treatment. The 
authors therefore urge that the engineer should demand 
of the steel maker a greater attention on his part to 
produce and supply the ordinary grades of steel with a 
more uniform shock quality,” Sir William White said 
that if this was so, then ordinary steel supplied must have 
different qualities for different purposes, and in that case 
no universal test could be of any use. Some years ago, 
when Mr. Yarrow went to the Admiralty with reference to 
quick-running engines, he tried to discover the best class 
of steels to overcome the shccks to which this class of 
engine is subjected to, and had designed a testing 
apparatus which he believed would be shown to the 
members later in the evening. Sir William White thinks 
that the tests at present in use meet all the conditions, 
but admits that there are some fittings on ships for which 
it would be advantageous to adopt nick tests. He also 
referred to the useful work done in the past few years by 
the Alloys Research Committee. 

Mr. Harold Yarrow then showed the testing apparatus 
referred to, and demonstrated its action by breaking a 
test piece. The principle of the machine is simply allow- 
ing a weight of 101b., guided by a tube, to drop through a 
distance of 18in., on to the test bar, which is 4in. long, the 
distance between the supports being 3in. The section of 
the specimen is half a square inch. 

Dr. Stanton was then asked by the President if he 
would make a few remarks on the paper, and in reply 
Dr. Stanton said he did not doubt the value of the paper 
nor what the authors had said about shock tests, but he 
had been making experiments at the National Physical 
Laboratory on what was called “ proof resilience,” which 
he considered was of great importance to steel users. 
Proof resilience defined, meant the maximum amount of 
work that can be put upon the steel without having any 
effect upon it. It can be obtained on an ordinary 
machine by the use of an extensometer, and is expressed 

= . , which for mild steel Dr. Stanton 
gave the value 50. He greatly believes that the proof 
resilience in inch-pounds per cubic inch would be a most 
valuable quantity for engineers to obtain. 

Mr. Turner, who made some interesting comments 
on the paper, had the disadvantage of speaking late 
on in the evening, and it wag apparent that he was 
unable to deal with the points he raised as fully as he 
would have liked to have done. He said he owed a debt 
of gratitude to the authors for bringing forward the sub- 
ject of shock tests, as he considered it a very important 
one, as to obtain an accurate knowledge of the physical 
properties of metals, impact tests are very valuable; but, 
at the same time, he considered that nicks in the test 
bars should be avoided or standardised. Mr. Tur- 
ner also referred to the interesting diagram showing 
the linear expansion of pearlite and ferrite, and pointed 
out that if the authors had continued their experiments, 
they would have found that the difference of expansion 
of the two would have been considerably greater at the 
higher temperatures. 

Mr. Turner having concluded, the President ad- 
journed the meeting till Friday, December 16th, and 
announced that the discussion would be continued, and 
that there would also be a paper read on an allied 
subject, so that all interested in this subject would also 
be interested in the next paper. The meeting then 
adjourned. 
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THE INTERNATIONAL ENGINEERING 
CONGRESS AT ST. LOUIS. 
No. Il1.* 
RAILWAY TERMINALS, 

Tux paper by Mr. Ernest Pontzen brietly described 
developments in France in the improvement of passenger 
termini, and the introduction of machinery for handling 
goods and cargo at the ports. Methods of handling 
luggage were also mentioned. A larger paper by Mr. 
Elmer Corthell, of New York, described the general 
features of several of the leading passenger termini of 
America and Europe, but there was no discussion of the 
several principles or conditions to be observed in the 
design of such stations. A paper by Mr. William T. 
Foxlee. M. Inst. C.E., gave particulars of a number of 
British passenger and goods stations, and also the 
terminal works at Southampton, Barry, and Heysham. 

The discussion was opened by Mr. Greensfelder, 
assistant engineer of the St. Louis Terminal Association, 
which association operates all the terminal lines and 
the great union or joint station, and is composed of 
representatives of nearly twenty railways entering the 
city. He described particularly the extensive improve- 
ments made in the station itself, and the entire recon- 
struction of the railway approach lines to give greater 
traffic facility. This station has been described in THE 
Enornger. <A peculiar feature is the use of the double- 
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gate system to weed out loiterers from bond fide pas- 
sengers. Mr. Corthell thought that 15ft. should be a 
minimum width for platforms. Mr. Tratman pointed out 
the importance of the track approaches, and the position 
of carriage cleaning and storage yards, engine sheds, 
coal and water supply, Xc., in relation to the efficient 
and rapid: handling of traffic at large termini. He also 
referred to the lack of general recognition of principles 
governing the arrangement of goods yards, and to the 
economy of space effected by the use of warehouses two 
or more storeys high, with lifts carrying the cars from 
floor to floor. The English practice of using flying 
junctions on busy lines, to avoid detentions and chances 
of accident, was endorsed. Mr. Moore spoke of the 
present tendency to use “umbrella” shelter roofs over 
station platforms, instead of great train-shed roofs 
covering the entire station. The new joint station at 
Washington will have this arrangement, with roofs wide 
enough to extend partly over the carriages, and sloping 
down to a middle gutter over the centre of the platform. 
UNDERGROUND RAILWAYS. 

Three interesting papers were presented, all dealing 
with lines for local city traffic. Mr. William Barclay 
Parsons, Chief Engineer of the New York Rapid Transit 
Commission, described the three American lines ; New 
York, 154 miles; Boston, 3°1 miles; and Philadelphia, 
2 miles. The last is under construction, and the other 
two cities have 3} and 1} miles still under construction. 
The characteristic features of these railways, in which 
they differ from British practice in similar railways, 
are as follows :—(1) Closeness to street surface; (2) use 
of steel beams in walls as well as in roofs; (3) simplicity 
in design of steel structure ; (4) the use of concrete 
instead ‘of brick or stone; (5) the use of reinforced con- 
crete; (6) the addition of extra lines of rails for express 
trains or special service; (7) freedom in design, whereby 
the general type of structure is changed to meet local 
requirements. In all these cases steel posts support steel 
roof beams, and both posts and beams are embedded in 
concrete. There are about 4000 tons of steel per mile of 
four-track structure. Electric power is used, generated 
at 11,000 volts, and transformed and reduced. to 550-volt 
direct current at'sub-stations. There are no classes, and 
a uniform fare of 23d. is charged. The Boston line is used 
by trains and tramears. The Metropolitan Railway 
system of Paris was described in a paper by M. Biette. 
The city undertakes all construction work for the line 
and stations; the Metropolitan Railway Company pro- 
vides the permanent way, electric equipment, power 
stations, sites for stations, and all the rolling stock. The 
rates per trip are 0°25f. first class and 0:15f. second 
class. The total length of the eight lines will be about 
52 miles. The construction consists of a double-line 
masonry tunnel, as near the surface as possible; the line 
under the Seine, however, will have two single-line iron 
tubes. Shunting is avoided by the use of loops. A short 
paper by Basil Mott and David Hay, Mems. Inst. C.E., 
cenewed the old shallow steam lines and deep-level tube 
cailways of London, and indicated that the expense of 
and restrictions imposed upon underground railways had 
become so great that “it is doubtful, when the lines at 
present under construction are completed, whether any 
further railways, either in the form of shallow subways 
or as tubes, will be constructed in London, at any rate, 
by private enterprise.” 

In the discussion, Mr. Mcore spoke of the important 
matter of the relations between the municipal authorities 
and the railway companies. Mr. Tratman showed that 
in London there has been no attempt to form a compre- 
hensive system adapted to the needs of the public—each 
company building its line for a certain route of traffic and 
opposing lines which might encroach upon what it con- 
siders its rightful territory. In Paris the municipality has 
decided upon the routes, and is building the lines; while 
in New York and Boston, special municipal com- 
missions have laid down the routes, planned and super- 
vised the construction and equipment, and will supervise 
the operation. Some speakers thought that lifts would 
not be adaptable to American conditions, where people 
hurry and rush more than in Europe. Deep-level lines 
would not be so satisfactory as shallow lines for short 
distance travel, and all American lines are kept as close 
to the surface as possible. Mr. Kamp spoke of the deep- 
level tunnels in Chicago, but these were built for 
telephone purposes, although it is now proposed to utilise 
them for a narrow gauge system of railways for goods, 
parcels, mails, coal, &c., connecting the various railway 
stations, post-offices, warehouses, goods stations, «c. 
Mr. Tratman remarked that the use of motor cars 
instead of electric locomotives is the general practice, 
and that locomotives had been abandoned in the 
Central London Railway as a result of investigations into 
the cause of severe vibrations in buildings near the line. 

VENTILATION OF TUNNELS, 

The paper by Mr. Francis Fox, M. Inst. C.E., stated 
that the use of a large ventilating fan in railway work 
was first applied in March, 1870, by Mr. Ramsbottom, at 
the Lime-street tunnel of the London and North-Western 
in Liverpool. Mr. Fox thought that if the Metropolitan 
and Metropolitan District railways, of London, were not 
about to be electrified, it would be absolutely necessary 
to apply mechanical power for putting the air of these 
tunnels into a satisfactory condition. “If railway engi- 
neers would adopt for tunnels the same rules as are 
applicable to mines, much of the difficulty would dis- 
appear.” The paper discussed the degree of purity to be 
aimed at, and described the ventilating methods of the 
Severn, the Mersey, and other tunnels, including the plan 
devised by M. Saccardo—of the Italian railways—for 
utilising the fan on the injector principle. 

A larger paper by Mr. C. 8. Churchill, chief engineer of 
the Norfolk and Western Railway, U.S.A., partly covered 
the same ground and in more detail. It also entered 
into American as well as European practice. Fans are 
used in several cases for city, mountain, and submarine 
tunnels. In two cases on the Norfolk and Western Rail- 





way the Saccardo system has been adopted, the fans 
being placed at the larger end of the injector nozzle, 
which delivers air around the perimeter of the tunnel. 
This has effected great improvements, the blast clearing 
the tunnel very quickly, and eliminating the former 
discomforts and dangers to which the train crews were 
subjected. 

Mr. Wm. B. Parsons, Chief Engineer of the New York 
Underground Railway, thought it would be impracticable 
properly to ventilate a steam line, subway, or tunnel with 
heavy traffic. Mr. Churchill said that the use of the 
Saccardo system for one of the tunnels on the Norfolk 
and Western Railway, U.S.A., had resulted in preventing 
the moisture which generally collects on rails in tunnels, 
so that with the better rail conditions the goods trains 
are now made 100 tons heavier, and the number of trains 
consequently reduced. The decrease in train expenses is 
£343 per month, and the operation of the ventilating plant 
costs £54 per month, leaving a net saving of £289 per 
month. The discharge from the locomotives comprises 
45 per cent. of hot air and 55 per cent. of noxious gases. 
He did not agree with the remark made by Mr. Parsons 
as to the ventilation of tunnels operated by steam locomo- 
tives. A further advantage of efficient ventilation is that 
with the drier air the oxidation of the rails is reduced and 
there is little of the fungus growth on the walls which, in 
. damp tunnel, causes the decay or disintegration of the 
ining. 

ag LOCOMOTIVES AND ROLLING STOCK. 

The present practice and equipmeat of French railways 
was outlined in a short paper by M. Edouard Sauvage, in 
which it was stated that the interest of French locomotive 
practice is centred in the development of the four-cylinder 
compound, and in most cases the high and low-pressure 
cylinders drive separate axles, which are coupled. The 
advantages are economy in coal or greater power with the 
same coal consumption, good utilisation of steam at high 
pressure, good balancing, counterweights required only 
for the revolving parts, and ample bearing surfaces. The 
Serve ribbed tubes are now generally used, and piston 
valves and the Walschaert valve motion are in general 
use. The piston valves give larger ports, and so reduce 
wire-drawing and compression of steam, while in some 
cases they have effected an economy of coal as high as 
10 per cent. Passenger carriages are now generally of 
the corridor type, with compartments. The wagons are 
usually of 10 tons capacity, sometimes 15 and even 
20 tons. Steel bogie wagons of 40 to 50 tons capacity 
have been built, but their use is as yet limited. 

The paper on “ American Locomotives,” by Mr. William 
Forsyth, reviewed the development since the Engineering 
Congress of 1893. The general use of the “ Atlantic” 
type—4 : 4 : 2—of engine, and the recent extensive intro- 
duction of the four-cylinder compound system for high- 
speed passenger service were mentioned, as well as the 
increase in size and weight of goods engines. In boiler 
work, the wide fire-box-has been applied to ‘all classes of 
engines, and. the back head is usually inclined. As to the 
spacing of tubes, a reduction of 83 tubes in similar 
engines reduced the heating surface by 25 per cent., 
but improved the circulation and consequently the 
efficiency of the heating surface. With wide fire-boxes 
the firing is often done without sufficient care or under- 
standing, with consequent troubles due to leaks and 
excessive air admission. Only by the use of oil fuel or 
mechanical stokers will the continued growth of the 
locomotive be justified. Mr. Forsyth approved of the 
Walschaert valve motion, and referred to the great weight 
of parts of the Stephenson motion in recent engines :— 
Excentric, 212 lb.; excentric strap, 225 lb.; excentric rod, 
125 |b.; link, 148 lb.; rocker arm, 248 lb.; transmission 
bar, 128 lb.; valve rod, 66 lb.; yoke, 90 lb.; valve, 211 lb. 
In spite of careful study broken main frames are still 
numerous, both with forged iron and cast steel frames. 
In regard to performance, an eight-coupled goods engine 
has hauled a train of eighty-six coal wagons, 5600 tons, 
59 miles in five hours, over easy gradients. The four and 
six-coupled express engines of the Chicago and Alton 
Railway haul trains of nine and twelve cars, 500 to 675 
tons, at 46 miles an hour booked speed. 

Professor W. F. M. Goss said that the reason why the 
“ American” type of engine, that is, the four-coupled 
bogie engine, or 4: 4:0, is being superseded by other 
types of engines in express train service, is that it cannot 
be built to the proportions required for modern locomo- 
tives. The boiler has been raised to allow of a wide fire- 
box extending over the frames; the axle spacing has 
been increased to allow of a larger fire-box; and the 
wheel loads have been increased to increase the tractive 
power. But when all these had been carried to their 
limit, and still more power was demanded, a new type 
became a necessity. Thus we have new express engines 
of the 4:4:2, the 2:6:2, and the 4:6:2 types. The rest 
of the discussion related mainly to the comparative merits 
of the European and American—or Pullman—types of 
sleeping carriages. Compartment or corridor sleeping 
carriages are in use on several “crack” trains in the 
United States, but the ordinary Pullman arrangement is 
much more generally used. The compartment sleeper ” 
was invented in the United States by Mr. Mann, who 
also introduced it into Europe, but in America he could 
not compete successfully with Mr. Pullman, who even- 
tually bought out the Mann patents. 

Mr. Busse, locomotive superintendent of the Danish 
State Railways, presented a paper on the use of adjust- 
able staybolts for locomotives. He had used a device to 
measure the displacement of fire-box sheets with the 
increase in temperature in the fire-box; a staybolt was 
used having an extension which passed through a gland 
and acted on the short end of a recording lever. He 
also uses adjustable stays to allow for the expansion of 
the fire box in heating and for the stretching of the tube 
sheet by re-rolling the tubes in place when the engine is 
repaired. ' 

LIVE LOADS FOR RAILWAY BRIDGES, 

A paper by Mr. H. W. Hodge, consulting bridge 

engineer, referred to the extensive replacement of bridges 
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in the United States made necessary by the steady 
increase in weight of locomotives. On one railway the 
maximum weight on driving axles has increased from 
15 tons in 1886 to 83 tons in 1903, and there has been a 
similar advance on most roads. It is estimated that axle 
loads can still be increased 15 per cent., or to about 
35 tons, on each of four or five coupled axles without the 
engines exceeding the present clearance limits. As ig 
train loads, the modern steel car with a load Weighs 
140,000 lb., or 4000 per lineal foot, but some roads, which 
carry iron ore, have wagons of 100 tons capacity, giving 
7300 lb. per lineal foot, and one railway uses a train loud 
of 7000 Ib. per foot in designing its bridges. Mr. Hodges 
thought it would be unwise to design for anything less 
than 25 tons per axle and 5000 Ib. of train. 

In the discussion Mr. Reichmann, of the American 
Bridge Company, spoke of the growing tendency to the 
use of ballasted floors, instead of the open floors which 
have been so generally used for American railway bridges, 
He suggested that in designing bridges for open floors 
they shall be made strong enough to carry the extra dead 
load of a solid floor in the future. Mr. Robinson, bridge 
engineer of the Atchison Railway system, remarked that 
he is using solid ballasted floors, not only on steel bridves, 
but also on timber trestle bridges. The effect is to reduce 
the maintenance-of-way work on bridges from 12d. or 
17d. per foot of line per year to about 3d. or 5d. per 
foot. 

ELECTRIC versus STEAM TRACTION, 

This important matter was the subject of a very brief 
paper by Mr. Alexander Siemens, M. Inst. C.E., on “The 
Substitution of Electricity for Steam as a Motive Power.” 
The first part traced the early history up to the “ first 
electric tram line in the Industrial Exhibition at Berlin in 
1879.” The electrification of lines in Italy and England 
was mentioned, as well as the Berlin experiments in high- 
speed electric service. The author concluded as follows: 
—* The conclusion to be drawn from the consideration of 
the relative position which steam engines and electric 
motors occupy at present, appears to be that it is more 
correct to regard the one as the supplement of the other, 
rather than to expect a complete substitution of electri- 
city for steam as a motive power.” 

A more extended paper by Mr. J. G. White, of New 
York, discussed the various points of comparison, and 
largely to the advantage of electric traction, especially for 
suburban and interurban service requiring frequent 
service, high speeds, and frequent stops. At present, 
direct-current motors alone deserve serious consideration, 
and these should be supplied from direct - current 
generators for lines operating within a radius of six 
miles from the power station. Single-phase motors merit 
consideration where an infrequent service is operated, 
especially at considerable distances from the power 
station. If accounts of the development of the single- 
phase system are not too optimistic, the three-phase or 
other systems will have practically no status in future 
conversion studies. Within a few years many large 
American and European cities will have suburban lines 
converted from steam to electric traction, and some 
inter-urban steam lines are also likely to be converted, 
even where trafic is light, provided that a considerable 
increase in business is likely to result. As to general 
railway service, however, Mr. White agreed with Mr. 
Siemens, as shown by the following quotation :—‘ The 
conversion of main trunk lines and freight—goods—roads 
does not deserve serious consideration, except in rare 
instances where increased capacity is urgently needed, 
and is not otherwise obtainable at reasonable cost, or if 
operating through frequent or long tunnels.” 

ELECTRIC POWER, 

The paper by Mr. L. B. Stillwell was an interesting and 
comprehensive review of progress in the art of generating 
and distributing power by electricity, both as to specific 
apparatus and aggregations of apparatus. The most 
striking feature in this development is the marked increase 
in the use of alternating-current apparatus during the past 
decade, the total rated output of alternators now con- 
stituting more than 60 per cent. of the output of dynamos 
in central stations. Alternating current is very generally 
used for transmission, but converted to continuous 
current at sub-stations. If alternating-current motors 
equivalent to direct-current motors were available, the 
cost of apparatus would be greatly reduced, and there are 
promising developments in this line, two single-phase 
alternating-current motors having been devised in Europe 
and. two in America. But American engineers have 
failed to realise and develop the possibilities of the tri- 
phase motor in traction work, as has been done by Ganz 
and Co. in Europe. The Niagara Falls Power Company 
is having six alternators built, each rated at 7500 kilowatts, 
but the most powerful steam-driven alternators are those 
of the New York elevated railways. These are of 
5000 kilowatts, but can deliver 7500 kilowatts for two hours, 
with a rise of temperature not exceeding 55 deg. Cent. 
The largest continuous-current dynamos in America are 
of 2700 kilowatts. Improved insulation is largely 
responsible for the use of much higher potential than was 
possible ten years ago, but the improvement in efficiency 
of dynamos has been less marked. 

As to steam turbines, practice does not seem to 
support the claims in favour of economy of space 
occupied. The Chelsea power station of the London 
underground railways, with two decks of boilers, covers 
an area of 84,960 square feet, and is designed for ten 
turbine units of 5500 kilowatts, and two of 2000 kilowatts. 
The ground space, therefore, is 1°44 square foot per 
rated kilowatt. The power-house of the New York 
elevated railways, also with two decks of boilers, covers 
85,072 square feet, and contains eight reciprocating 
engine units of 5500 kilowatts; the ground space, there- 
fore, is 1:93 square foot per kilowatt. Vertical recipro- 
cating engines occupy but a small fraction of the boiler 
area, and the spacing of the boilers usually fixes the 
spacing of either engines or turbines, and such advantage 
as the latter possesses in respect to floor space is 
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partially, if not wholly, offset by the increased size of the 
condensers. The claim for important fuel economy of 
the turbine has not been effectively substantiated in 
commercial service. On the other hand, it is compara- 
tively small and light, and in time will be relatively 
cheap, while its high speed tends to reduce materially 
the cost of the direct-connected dynamo. 

As to electric transmission, power to the amount of 
10,000 kilowatts, developed by mountain streams, is 
transmitted to towns and cities in California at distances 
of 154 to 218 miles, using 40,000 volts for the trans- 
mitting circuits. Steel towers are in some cases being 
used instead of wooden poles. 

In the course of the general discussion, Mr. Stillwell 
pointed out that with motors distributed through the 
train, gradients of 1 in 16 to 1in 10 need not be prohibitive, 
the magnetic rail-brake being used to hold the train 
in descending. One electric railway is operating gradients 
up to 1 in 83 on a line 30 miles long between two cities, 
which are alsoserved by a steam railway. The latter is kept 
down to a gradient of 1 in 50, and has a length of 50 miles 
between these points. [Electric railways have lower 
expenses for maintenance of way, owing to the better 
distribution of weight, and the absence of unbalanced 
reciprocating parts. But at the same time he thought 
that a very substantial permanent way construction 
should be used. Referring to the paper by Mr. Siemens, 
he explained that the single-phase alternating-current 
motor requires nearly three times as much weight on the 
drivers for a given drawbar pull as is required by the 
three-phase motor, as the torque of the former varies 
with the alternations, and the motor exerts only a small 
effective drawbar pull in proportion to the weight on the 
driving wheels. The three-phase motor has a nearly 
constant torque. In this respect the electric locomotive 
has an advantage of 15 to 20 per cent. over the steam 
locomotive, owing to the unequal rotative effort of the 
two cranks on the latter. 








H.M. FIRST-CLASS BATTLESHIP TRIUMPH. 


WE give on page 522 engravings reproduced from photographs 
by Symonds, Portsmouth, of H.M.S. Triumph, now with the 
Home Squadron assembled at Portland Harbour; together 
with an upper deck view forward, looking aft from the bows, 
which last shows the forward pair of 10in. guns, belonging 
to the main armament of the ship, protruding from their Qin. 
Krupp steel revolving shields, as well as the two foremost 
7°5in. guns of the upper deck broadside, which can be 
trained axially. The steel revolving cranes, employed upon 
the ships Triumph and Swiftsure instead of booms for lifting 
in boats, are very prominent in these engravings. 

The great length of the Triumph, 436ft. between perpen- 
diculars, is very observable as one approaches her when 
afloat, and gives the impression of a somewhat low freeboard. 
Such, however, is not in reality characteristic of this war 
vessel. Her freeboard at the bow is 21ft. 6in., but as she has 
a rising sheer aft, the freeboard at the stern is 19ft. 6in., and 
the height of the centres of the two 10in. guns forward above 
the load water-line is 23ft. 6in., the corresponding centre 
height aft being about 2ft. less. The height of centres of 
the main-deck battery 7:5in. guns is 13ft. 2in., or rather 
more than that of the main-deck battery 6in. guns of the 
King Edward VII., making, however, the angle of heel 
required to bring the centre of the muzzles to water-level 
rather less than that of the last-named ship, in consequence, 
of course, of the much greater length of the 7-5in. guns. 

A striking feature of the Triumph is the main deck open 
battery containing ten 7-5in. guns. It is enclosed by Tin. 
Krupp steel armour on the sides, with diagonal bulkheads 
of Gin. steel armour at the ends. One-inch steel screens 
divide off the several gun positions, but there is no longi- 
tudinal web of this strength isolating the guns in the rear, 
which is to be regretted. The ammunition is brought up to 
each separate position by electric hoists, which can work 
with great rapidity, and are an immense improvement on 
the old whip hoisting gear. 

The guns are lifted up to the overhead railway to be run in 
for housing inboard, when the vessel is at sea, by a small 
hydraulic engine, this replacing the differential blocks and 
hand chain gear for the 6in. guns of Admiralty vessels. The 
ammunition also has a hoist for carrying the projectiles into 
position, but, as a matter of practice, we understand that the 
bluejackets prefer to lift the 200-pounder shell by hand, two 
men lifting it, one at the point, another at the base. 
Telescopic sights are placed upon the left side of the guns, 
which give the most admirable results in firing practice. The 
range covered by them is from 12,000 to 14,000 yards, but the 
most effective range of the 75in. gun is rather within those 
limits. It is needless to say that, with ten guns of so large 
a size, and the mess tables, and all the fittings and gear of 
the enclosed battery, the space is rather crowded; but the 
tables fold up, so as to economise room, and the covers of 
the ammunition hoists are compact and well placed. The 
gun positions themselves have plenty of room. The number 
of rounds fired from each gun per minute gives an average of 
five without any difficulty, and the officers on board speak 
well of the 7-5in. gun, as being quite as handy as a 6in. 

The 14-pounder guns on board are practically similar to 
the ordinary 12-pounder gun employed in our Admiralty 
vessels, and will, we understand, take the same ammunition. 
The 6-pounder gun is a speciality, with a breech screw of very 
simple character, widening out in diameter from the breech 
face to the interior of the gun, so that it could not possibly be 
blown out. It has a lever action, somewhat similar to that 
of the ordinary 12-pounder. Pompoms are employed in the 
tops, and are not regarded with equanimity by the blue- 
jackets, owing to their disagreeable noise and habits of 
jumping. This was found to be the case in South Africa, 
where many of the guns were put out of action by the 
smashing of the pivot and jaws by which the gun was 
secured to the carriage. On the bridge of the Triumph the 
noise is distracting when these guns are fired. 

The cranes for lifting boats in and out are most serviceable. 
A steamboat weighing 50 tons can be picked up, swung 
round, and dropped into the water as easily as a dingy, and 
the hang over is very far reaching. It is true that they pre- 
sent a larger surface to the fire of an enemy than an ordinary 
boom, but they are in duplicate, in case one should be 
disabled, 

Five large dynamos supply the electric power for all the 
requirements of this ship, and an infinity of motors All the 





ammunition hoists are operated by electricity, and many of 
the other movements on board are similarly worked. 

There is rather a deficiency of power in the ventilating 
department on board, the fans employed and the ventilating 
trunks being of smaller size than those usually supplied to 
Admiralty-built vessels. In point of fact, their absence in 
many places where usually found in our battleships is most 
conspicuous. The result is that below the armoured deck 
the heat is intense, and what this part of the ship will be like 
when she is stationed in the Tropics—if ever—it is impossible 
to conceive. Even in this cool country it is unpleasantly 
warm down below. And the only workshop is buried down 
at a considerable depth. The result of this is that the 
portable and movable part of the repertoire of tools is brought 
up to the main deck, and repairs are effected in this more 
salubrious climate. 

The accommodation on board the Triumph is excellent. 
Bath-rooms, lavatories, and a capital smoke-room are part of 
the ward-room officers’ attributes, and the gun-room is a 
perfect palace. In the Chilian navy many of the officers, who 
are in the ward-room in the Navy of Great Britain, belong to 
the gun-room mess. 

Whilst on board we were shown the spot where the 
Triumph was rammed by the heavy Trinity barge. It was 
beneath the counter. Happily, however, the 3in. armour 
plate extending to the stern received the barge’s steel stem 
as it drove inward, and only the upper strake of ordinary 
plating was crushed up. The 3in. armour plate saved the 
ship. The Triumph can keep up her 20 knots with com- 
parative ease, and has done so, 








THE STANLEY SHOW. 


THE prediction which we ventured to make some months 
ago in THE ENGINEER, that the public would next season be 
able to purchase bicycles built by a firm of high standing for 
£6, has already been verified. At this year’s cycle show, 
which is being held under the auspices of the Stanley Show 
Committee, at the Agricultural Hall, Islington, practically 
the only feature worthy of note in connection with the pedal 
cycle is the great reduction in prices which has taken place. 
No new designs are to be seen, nor would it appear to be a 
suitable opportunity to introduce fresh patterns, when such 
keen competition renders strict standardisation the only way 
for manufacturers to show a profit. The character of the 
cycle trade has undergone a remarkable change since the 
introduction of the automobile, and most of the leading 
makers have set themselves to solve the problem of producing 
what has been not unsuitably termed ‘‘ the poor man’s motor 
car.’’ The most noteworthy feature in connection with the 
new self-propelled bicycles is the tendency shown by the 
designers towards a reduction in weight and engine power, 
with the result that a much more elegant combination is 
produced. It may also, perhaps, be inferred that the motor 
cycling public is now content with much more moderate 
speeds than those which have recently been so prevalent. A 
eycle with a 3 horse-power engine may now be had, weighing 
altogether less than 1 cwt. The power in almost every case 
is derived from the petrol motor, and on the whole the work- 
manship displayed leaves little to be desired. It would seem, 
however, that the perfect internal combustion engine for 
this class of work should have better provision for cool- 
ing the cylinder than merely radiating gills. If water 
cooling is inconvenient on the bicycle, the provision 
of a fan should be a comparatively simple matter, with- 
out adding materially to the weight. It has been found 
in practice that, although the front side of the engine is kept 
cool enough when the bicycle is in motion, the hindmost 
surface of the cylinder shows a much higher temperature. 
Overheating of the cylinder walls tends to vaporise the 
lubricating oil, causing leakage of gas past and undue wear of 
the piston. Experiments carried out some time ago by 
Professor H. L. Callendar showed very conclusively the gain 
in power which can be obtained from a small bicycle motor 
fitted with a fan. It was found that by running the engine 
on the stand at 2000 revolutions without fan the temperature 
of the exhaust side rose to 570 deg. Cent.—a dull red heat— 
while the inlet side remained comparatively cool. After the 
provision of a fan the temperature on the exhaust side rarely 
exceeded 400 deg. Cent., even with the throttle full open, the 
spark retarded, and the engine running continuously. The 
fan was secured to the fly-wheel, and a suitable case con- 
ducted the air blast on to the engine. As the bicycle was 
not in motion it was decided, in ee more nearly to approach 
the actual conditions on the road, to fit a second fan to blow 
on to the front of the engine, and it was then shown that 
with both fans at work the exhaust seldom exceeded 300 deg. 
Cent. or the inlet valve 70 deg. Cent. It might be objected 
that the gain is purchased at the expense of the engine power, 
but it was found that not more than jth horse-power was 
required to drive a fan which gave a blast of 25 miles per 
hour. With such figures before them motor cycle makers 
will do well to give this method of cooling close attention. 

A new system of water cooling for motor cycles is shown by 
the N.S.U. Cycle and Motor Company, of Hatton-wall, 
London. The engine is of the vertical type, 44 horse-power, 
and the radiator is rectangular in section, and composed of a 
large number of tubes on the honeycomb principle. It is 
hung on the top tube of the cycle, and is provided at its 
rear with two fans, which are driven by a round strap 
from the engine crank shaft. The radiator carries about a 
quarter gallon of water. One of the greatest novelties in the 
show is Howard’s patent motor bicycle, the frame of which 
is practically the same as used on a standard safety machine. 
The motive power is supplied by a single-cylinder petrol 
engine of the horizontal type, and fairly large fly-wheel bolted 
to the tube in which the saddle pillar fits, and a belt from 
the fly-wheel communicates motion to a pulley on the rear 
road wheel. Perhaps the most remarkable feature of this 
engine is the complete absence of a carburetter, the spirit 
being sprayed direct on to the stern of the inlet valve and 
being drawn into the cylinder with the air. The weight of 
the machine complete with a 3 h.p. engine is 90]b. The 
engine is air cooled. A wide flange cast round the cylinder 
is drilled out with horizontal holes, through which the air is 
allowed to pass. The machine is built by Messrs, Mason and 
Brown, of Leicester. 

Amongst variable speed gears a working exhibit is shown 
of Low’s variable gear, which, although rather crude in con- 
straction, is simple, and has features which are desirable for 
motor car purposes. The gear consists essentially of a 
pulley, having two parallel grooves in which two separate 

lts can work, which is mounted on a countershaft between 
the engine and road wheel. The motor drives the twin 
pulley by means of a V belt running in one of the grooves of 





the latter, and the motion is transmitted to the road wheel 
by a second V belt running in the other groove. The twin 
pulley consists of a barrel mounted on ball bearings, and 
carrying at each end a fixed flange. Upon the barrel there 
slides a sleeve, which carries fixed upon it a third flanve 
whose outer faces form, with the inner faces of the two 
former flanges, the two V-shaped belt grooves mentioned 
above. This central flange is capable of movement in q 
direction parallel to the axis of the pulley, and it will ba seen 
that, as it moves along, it recedes from one of the outer 
flanges and approaches the other one. The effect of this 
movement is to reduce the diameter of one belt-path and to 
correspondingly increase the diameter of the other one. The 
twin pulley is so mounted upon the machine as to be capable 
of a forward or backward movement, either by sliding along 
guides or by swinging in afram: or carrier. This movement 
is controlled by a lever, having a trigger and quadrant hy 
means of which it may be retained in any desired position, 

The pulley being mounted, and with belts In position, the 
action 1s as follows :—Supposing the machine to be running, 
say, on any intermediate gear, the centre flange—being quite 
free to move sideways in either uhion—ath be in such a 
position that both belts are running at even tension. Now, 
if the lever be moved so as to move the pulley forward, the 
increased tension of the rear belt will at once cause the centre 
flange to move over towards the other belt, which, owing to 
its reduced tension, will allow the centre flange so to move 
over, until equilibrium is once more restored and the belts 
are running evenly as before; but the gear will have been 
lowered. 

If the pulley be moved backward the gear will be raised, 
always in exact proportion to the distance through which the 
lever has been moved, 

Spring wheels for motor oars and cycles still have attrac- 
tions for the inventive genius. Hither from lack of know- 
ledge or excess of enthusiasm, or a combination of the two, 
the inventors of these devices frequently state that by inter- 
posing springs somewhere in the wheel between the rim and 
the axle, all the good qualities of the pneumatic tire can be 
obtained without the attendant disadvantages. Of course, 
this is not the case, since the solid tire cannot ride over 
uneven surfaces without lifting the wheel, if not the axle. 
The pneumatic tire, on the contrary, interposes an elastic 
cushion between the irregular surface of the road and the 
wheel itself, and this is effected by a continuous spring of 
compressed air extending round the periphery of the wheel. 
Thus no work is done in compressing springs. That the 
pneumatic is unreliable for motor car work is only too well 
appreciated, but many of the spring wheels which have 
been introduced only replace one source of trouble by anothe: 
almost equally bad. Perhaps one of the best attempts 
to produce a satisfactory elastic wheel has been made by the 
inventor of the Hallé spring wheel. The principle on which 
this wheel is constructed may be explained by taking two 
parallel rulers and connecting them together, so that there 
are three rods joined by parallel links. If the two side 
members are held forcibly apart a considerable pressure may 
be sustained by the middle member. The result is that, as 
the pressure increases, the links form an angle and draw the 
side rulers towards each other against the outer pressure, 
which pressure, when the strain is released, tends to bring 
the three rulers into the original position again. The maiu 
principle of the Hallé wheel is as above described, but the 
side rulers are replaced by discs, and the centre ruler by a 
ring hub, while the links are provided with universal joints 
at either end. The side discs slide on tubes on the axle, and 
are forced apart by very powerful spiral springs. The 
universal joints allow the ring hub, to which the spokes are 
attached, to become excentric to the axle in any direction, 
but as the side discs must always remain at right angles to 
the axle, the ring hub, which must remain parallel to the 
side discs, must always remain at right angles to the 
axle also; no matter what position of excentricity it may 
assume. When weight or shocks are received by the wheel 
the side discs are drawn together by the links, forming an 
angle as the ring hub becomes excentric to the axle. Be 
sides the main horizontal springs, the Hallé wheels are fitted 
with auxiliary resilient springs, either elliptical or volute. 
The function of these spri is to provide increased 
comfort of travelling. These wheels are made by the Hall: 
Spring Wheel Syndicate, Limited, Tunnel-avenue, East 
Greenwich. 

Although there is an extensive display of motor cars, 
there is not much which calls for notice, most of the exhibits 
being already familiar to those of our readers who are 
interested in automobilism. The Rover car, of which an 
Ulustrated description appeared in Tue ENGINEER recently, 
is the greatest novelty. Practically the only modification of 
note which the builders have found necessary since the Here- 
ford trials is the introduction of a cast aluminium truss 
midway across the frame. This will serve to give greater 
cigidity to the car. We understand, too, that Mr. Lewis has 
placed the balls forming the bearings for the half-time shaft 
in a cage to prevent a repetition of the Hereford disaster in 
case of the fracture of a ball. The Rover automatic car- 
buretter is also shown, and gives the impression that it will 
meet the requirements of an automatic appliance. Humber’s 
exhibits include a new car of elegant and original design. It 
is described as an 8-10 horse-power car, and is propelled by « 
four-cylinder engine, the dimensions of the cylinders being 
3in. by 3fin. The transmission gear is of the usual pattern. 
Che car is extremely reasonable in price, and should have a 
ready sale. It only weighs 11 cwt.. and, considering its 
seating capacity, would appear too light for touring purposes. 
It would, moreover, appear from previous experience that the 
multiplication of the cylinders for such low powers is not 
always an unmixed blessing. 








DREDGER FOR THE INDIAN GOVERNMENT.—-The dredger Manar, 
recently constructed by Messrs, Wm. Simons and Co., Limited, Ren- 
frew, for the Indian Government, has undergone her official trials on 
the Clyde in a satisfactory manner, the results obtained being, in 
every respect, considerably in excess of the contract requirements. 
The bucket-dredging — was proved to be at the rate of 
600 tons per hour, being fully 50 per cent. more than the quantity 
stipulated in the contract; the material dredged being stiff clay. 
At the steaming trials, which were made on the Admiralty 
measured mile at Skelmorlie, a speed of fully nine knots per hour 
was obtained, which is in excess of the contract. The Manar was 
specially designed and constructed to carry her load on a draught 
of not exceeding 8ft., and during be trials it was found that the 
draught came out at 7ft. llin. is dredger has been constructed 
under the direction of Messrs. Rendel and Robertson, consulting 
engineers to the Indian Government, who were represented at the 
trials by Mr. Seymour B, Tritton, M. Inst. C.E., and Mr. EB. H, 
J, Gaze, 
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RAILWAY MATTERS. 


Tux stations of the Paris Metropolitan line No. 3 are 
etter lighted, the exits wider, and the principal booking-offices 
more spacious than those of lines 1 and 2. 


s\xeTion has been accorded to the provision of 
Warner's outers, homes and starters, in connection with the work- 
ing of signals to trains ranning through the stations on the double 
jine of the Fast Indian Railway between Sitarampur and Mogal- 
serai station. 

Tax Dover Corporation decided on Tuesday to take 
over the powers of the River Light Railways Syndicate, and to 
extend their electric tramway system to the suburb of River, at a 
cost of $21,000. The work is to be carried out with all speed, to 
find work for the unemployed, 


Tue Berlin correspondent of the Standard states that 
Herr von Budde, Minister of Railways, will preside shortly over a 
conference which has been called to discuss the practicability of 
an electric railway between the capital and Hamburg. The 
difticulties before the scheme are reported to be of a financial 
rather than a technical character. 

Tue London and North-Western and Brighton and 
South Coast Railway Companies have onan for the through 
service between Liverpool, Manchester, Leeds, Birmingham, Xc., 
and Brighton, Eastbourne, Hastings, and other Scuth Coast stations 
to continue running on every week day during the whole of the 
winter period, It was at first intended that this service should 
egase on the 31st December and not be resumed until the summer 





Ir is stated that at High-street, Kensington, Station, 
the joint property of the District and Metropolitan Railway Com- 
panies, it is proposed to pull down the buildings at present occupy- 
ing the frontage, and in their place to erect business premises, 
intersected by a central arcade of shops 100ft. in length. It is 
expected, says the Railway News, that Gloucester-road and 
South Kensington stations, which are also the joint property of 
the District and the Metropolitan Railway Companies, will in the 
noar future receive somewhat similar treatment. 


A TRACK-LAYING record of 9320ft. in one day has been 
made on the San Pedro, Los Angeles and Salt Lake Railway. 
This is a good record, but, according to Engineering .Vers, does 
not come up to the work on the Canadian Pacific Railway in 1882, 
when the average for six months was 2-47 miles per working day, 
the monthly averages being from 1-47 to 3-22 miles per working 
day. On the Minneapolis, St. Paul and Saulte Ste. Marie Railway 
extension across North Dakota in 1893, the average was three miles 
per day, while the regular force on one or two occasions laid over 
four miles of track in ten hours, 


Ix anticipation of the approaching commencement of 
their new steamship services between Goole and Hull, and Ham- 
burg, Antwerp, Ghent, and other continental ports, the directors of 
the Lancashire and Yorkshire Railway Company have deputed a 
party of their leading officials, comprising, amongst others, Mr. .J. 
A. F. Aspinall, general manager; Mr. C. W. Bayley, chief traffic 
manager ; and Mr. J. Wharton, goods manager, to make a tour of 
inspection on the Continent, and to report upon the transportation 
methods and machinery of several of the principal Belgium and 
German railway systems and harbour authorities, 


As a result of successful trials of an electric locomotive 
on the New York Central Railroad, near Schenectady, New York, 
recently, forty engines of the same type will be put into service on 
the suburban branches of this line north of New York. The normal 
capacity of these locomotives is to be 2200 horse-power, or 50 per 
cent. more than that of the locomotive which draws the Empire 
State express, and it has been demonstrated that the electric engines 
cin haul a nine-car train at 60 miles or more per hour. The 
experimental line on which the trial was made is four miles long. 
At crossings the third rail is interrupted, power being supplied by 
an overhead conductor. 


Ix the ensuing session of Parliament the South- 
Eastern and London, Chatham and Dover Railway Companies and 
their managing committee intend to apply for an Act authorising 
them to widen the South-Eastern Company’s line at Ashford, Kent ; 
to extend the time for the compulsory purchase of lands and for 
completing works authorised by the South-Eastern Company's 
Acts of 1889 and 1898, the Chatham Company’s Acts of 1879, 1592 
and 1898, and the South-Eastern and Chatham Company's Acts of 
1900 and 1902; and to provide for the purchase and transfer of the 
Sheppey Light Railway by and to the two companies, the 
managing committee, or any of them. 


Tae St. Louis Railway Station has thirty-two tracks 
ranning into it, and 278 daily trains arrive and are despatched. The 
interlocking signal plant is one of the largest in the world. It is 
worked on the electro-pneumatic system, and controls 1835 train 
movements daily. There are also thirty-five hydraulic lifts and 
several subways for luggage, pneumatic tubes for baggage-checks 
and messages, and many other conveniences, power for which is 
furnished by four 350-kilowatts and two 200-kilowatts generators, 
also two 200 horse-power air compressors, in a power house 146ft. 
long by 99ft. wide. The arrangements for coaling and watering 
the locomotives are also very complete. Fifteen engines can be 
coaled simultaneously, 


Tue Great Northern Railway Company's assessments 
in the Edmonton Union, in respect of their main line and suburban 
branches and stations near London, were recently raised by the 
Assessment Committee from £51,036 to £66,567. The company 
appealed against the assessments, and the matter was referred to 
the chairman of the Middlesex Quarter Sessions. After a hearing 
lasting eighteen days, the arbitrator has issued his award, in which 
the assessment is reduced to £42,940. The Union is ordered to 
pay the whole of the costs in respect to the part of the inquiry 
relative to the receipts and expenses, and each party to pay its 
own costs of the portion of the case occupied in respect of the 
application of the two decisions referred to, 


Last week Sir Herbert Jekyll heard objections to the 
confirmation of the order passed by the Light Railway Commis- 
sioners, for a light railway from Snowdon to Bettws-y-Coed, a 
distance of thirteen miles. The proposed railway—2ft. gauge, 
worked electrically—was opposed by the National Trust for Places 
of Historie Interest or Natural Beauty, the Co-operative Holiday 
Association, the Alpine Club, representatives of colleges at Oxford 
and Cambridge, and memorialists from all parts of the kingdom. 
The ground taken was that the beauty of the Snowdon district was 
so exceptional and its attractions for a large number of visitors so 
great as to deserve protection from a railway. Sir Herbert Jekyll 
said the Board of Trade would consider the objections and give a 
decision shortly. 


In the forthcoming session of Parliament the Central 
London Railway Company will apply for an Act empowering it to 
make a railway (No. 1), commencing at the generating station in 
Wood-lane, Shepherd’s Bush, and terminating by a junction with 
railway No. 2, under Goldhawk-road, near Bamborough-gardens ; 
a railway (No, 2), commencing under Uxbridge-road, at its junc- 
tion with Goldhawk-road, by a junction with the company’s 
existing line, and terminating under Goldhawk-road ; a railway 
(No. 3), commencing under Uxbridge-road, by a junction with the 
company’s existing line, and terminating at the end of railway 
No, 2; a railway (No, 4), commencing by a junction with railways 
Nos, 2 and 3 at their common point of termination, and terminat- 
ing under Leadenhall-street ; a railway (No. 5), commencing at the 
end of railway No. 4, and terminating under Old Broad-street, at 
the end of the company’s existing line ; and various subways, 





| 


NOTES AND MEMORANDA. 


Tue metal palladium, like platinum, is hard, ductile, 
malleable, and unaffected by chlorine and hydrogen sulphide 
gases, but is cheaper, being found quite abundantly, 


Tue fumaroles, or steam-jets, issuing from the cone of 
Mount Vesuvius have been found to deposit various ores, including 
cinnabar, realgar, hematite and copper and lead chlorides. 


Tne United States Navy Estimates for the year ending 
June 30th, 1906, amount to £22,906,127, an increase over the 
tigures of the previous year of £3,474,489. Of this total 
£6,082,166 are for construction and machinery and £2,800,000 for 
armour and armament. 


Tue borough engineer of Kensington, as a result of ex- 
periments with different dust-laying fluids, has reported to his 
council that these are unsuitable for use in London, and that their 
_— at the present price for oils would at least double the cost 
of the work of road-watering in Kensington. 


Our of 138 towns and cities in Germany with over 
20,000 inhabitants, 55 per cent. are supplied with ground water, 
33 I gy cent. with springs or springs and ground water together, 
and 15 per cent. springs and filtered river water, partially supple- 
mented by ground water and partially by impounded surtace 
water, 


THE important part which the rivets play in the con- 
struction of modern steel steamships is well illustrated by the fact 
that in the new Cunard liner Caronia, the largest ship ever con- 
structed in Great Britain, no less than 1,800,000 rivets were used, 
the total weight represented being about 600 tons. The greater 
part of the riveting work was done by hydraulic power. 


In pouring chrome steel—1 per cent. chromium—into 
moulds, there is frequently formed a slight slag, or oxide, which 
would seriously injure the strength of the casting. To remedy 
this the workmen throw into the crucible a bit of metallic aluminium 
as large asa walnut, As the aluminium burns instantly with a 
blinding flash, it appears that its service consists in reducing some 
iron oxide that has been formed, 


Hieuiy successful experiments with the British 
submarine BI are said to have been completed at Barrow-in-Fur- 
ness, This submarine is of a new type, and much larger than 
any submarines yet built. She was taken out to deep water outside 
Burrow harbour, and there went through a long series of evolutions 
with the greatest possible success and without hitch. She remained 
under water at one time for three hours, but she ultimately floated 
to the surface some two miles away, and reported she could have 
stayed down a much longer time. ‘ 


His Majesty's new cruiser Topaze, the first of a new 
type of fast third-class cruisers designed to steam 21} knots per 
hour, has been reported ready for delivery from the works of 
Messrs, Cammell, Laird and Co , Birkenhead, where her keel plate 
was laid on August 14th, 1902. The Topaze, which will be the 
fastest third-class cruiser in the Royal Navy in commission, has a 
length of 360ft., a breadth of 40ft., and a displacement of 3000 tons, 
her machinery being of 9800 horse-power, and supplied with steam 
from Laird-Norman water-tube boilers, 


Tue new United States armoured cruiser Colorado 
recently made her trial trip near Boston, and maintained an 
average speed of 22-26 knots, making 88 knots in about three 
minutes less than four hours. The Colorado is 502ft. long, 
69ft. 64in. beam, with a trial displacement of 13,680 tons. Her 
engines are of the four-cylinder vertical inverted direct-acting 
type for twin screws, and give 23,000 indicated horse-power. 
There are twelve Niclausse boilers and four smoke stacks. The 
maximum speed developed was 23-33 knots, which was maintained 
for 6-6 hours. 


THERE has just been completed a dredger, built to the 
design of the Mersey Dock Board by Messrs. Ferguson Brothers, 
of Port Glasgow, which is claimed to be the largest-in the world. 
Her measurements are 200ft. long, with a 42ft. beam, and she can 
dredge to a depth of 56ft below water level, and end-on to a 
wall toa depth of 48ft. She is capable of raising 1000 tons of hard 
material per hour. The mechanical equipment includes a long 
projecting ladder bucket arrangement, by which it is possible to 
clean a dock or quay wall right up to the face at a depth of 48ft. 
The new dredger is named the Vulcan. 


A Loe cofferdam, 140ft. long at the base, 250ft. at the 
crest, 50ft. high, and 160ft. in width at the base, is being con- 
structed on the Clackamas River at a point near Cazadero, Ore., 
to divert the river water into a power canal during the construction 
of a permanent concrete dam 1000ft. below it. The upstream 
slope of the dam will be 3 to1, There will be seven cribs in the 
direction of the stream flow, and the foundation logs for starting 
the cribs are no less than 140ft. in length, reaching from bank to 
bank. The contents of the dam, filled with stone from the 
adjacent banks, is about 35,000 cubic yards. 


Estimates recently prepared in the United States 
Bureau of Navigation show that when all the ships now building 
have been commissioned the navy will need for the manning of all 
its vessels about 2087 officers and 62,368 men. This is more than 
twice as many men as the law provides for to-day. It is, says the 
Army and Navy Journal, an illustration of the uneven way in 
which Congress has been building up the navy in the past, appro- 
priating for new ships, under pressure from the shipbuilding 
Interests of the country, and refusing to listen to the appeal of the 
navy department for corresponding increase all along the line. 


InstTEAD of impulse wheels, turbines are about to be 
adopted in a high-head water power plant for the Central 
California Electric Company on the American River. The head is 
2100ft , and the project is to take the discharge from the 
company’s plant at Alta through a canal to a place where the head 
mentioned can be obtained by using steel penstocks. The 
interesting feature of the plans is the use of turbines rather than 
impulse wheels, which are generally employed in high-head power 
developments in the West. It is understood that the wheels will 
be 4ft, or 5ft. in diameter and run at 750 revolutions per minute. 
There are no turbines working under very high heads in America. 


THE American Manufacturer and Iron World states 
that there are in America at present time about fifty sand lime 
brick plants with a total capacity of approximately 1,000,000 bricks 
aday. The experience of these plants indicates that sand lime 
bricks can usually be manufactured at a cost below that of common 
clay bricks. When, however, sand lime brick is desired, equal to 
the fine clay front brick, the cost of production naturally is 
increased beyod that of common clay bricks. Sand lime bricks 
have been in use long enough, both in America and in foreign 
countries, to prove that when properly made they have sufficient 
strength, and sufficient water and weather-resisting qualities to 
make them a safe building material. 


Tue Admiralty have decided to employ more modern 
cruisers on gunnery instructiona] duties at the home ports, and 
have directed the Immortalité, Narcissus, and Undaunted, which 
belong to the old type of ‘‘belted cruisers,” to be replaced by 
cruisers of the Grafton type, which are larger, faster, and better 
equipped. The Endymion, which pays off at Chatham on Novem- 
ber 30th from the Channel Fleet, is to be prepared to replace the 
Immortalité at Sheerness ; the Grafton, late Commodore’s ship on 
the Pacific station, and which is on her passage to England, is to 
relieve the Narcissus at Portsmouth ; and the Theseus, < of the 
Channel Squadron, which pays off at Devonport on November 30th, 





is to succeed the Undaunted at Devonport. 


MISCELLANEA. 


It is stated that there are at present fifty-three idle 
steamers in the Tyne. 


At Elswick, on Tuesday afternoon, a new addition to 
the British fleet of scouts was launched, called the Attentive. The 
vessel is fitted with ten 12-pounder quick-firing guns and eight 
3-pounder quick-firing guns, besides two torpedo tubes. 


Tue Great Mount Morgan gold mine in Queensland 
bids fair to become a producer of copper also, It is stated that a 
million tons of ore, estimated to contain 3-5 per cent. copper and 
8 dwt. gold per ton, have been proved, A smelting and converting 
plant is to be erected, 


As a result of increase in the size of vessels engaged in 
the St. Lawrence trade this year, it is expected that the vort of 
Montreal will, for the first time in its history, reach the 2,000,000- 
ton mark in aggregate of shipping. The total tonnage to November 
1st was 1,700,000 tons, 


AccorpineG to the approximate traffic returns for 
October, the Manchester Ship Canal receipts last month amounted 
to £35,698, as compared with £33,114 in October last year. For 
the ten months the receipts have totalled £331,676, or £17,288 
more than in the corresponding period of last year. 


Durine the six months ended September the Bourne- 
mouth Municipal Electricity Works generated 869,227 units, an 
increase of 112,305 over the corresponding period last year. The 
works costs were 1-0461d. per unit generated, against 1-1188d., 
and the total costs were 1-6674d., against 1-8058d. in 1903-4, 


AccorDING to returns published by the United States 
Commissioner of Navigation, 78 vessels, aggregating 14,024 tons 
gross, were built in the United States last month, of which 35, of 
9761 tons, were wooden sailing ships; 41, of 2735 tons, wooden 
steamers ; 1, of 331 tons, a steel ship; and J, of 1197 tons, a steel 
steamer. 


A LARGE number of men employed at the Bloomfield 
[ronworks, Tipton, which have bsen in existence for over-a cen 
tury, received notice on Saturday to terminate their engagements, 
it having been decided to dismantle the works, to enable the pro- 
prietors to get a valuable seam of thick coai, known to be under the 
works, which mining experts estimate at nearly a million tons. 


Dispatcues have been received at the Board of Trade 
from his Majesty’s Consul-General at Christiania, reporting that 
the Royal Norwegian naval authorities invite tenders for 
350 dozen files and rasps, Tenders marked ‘‘ Anbud Paa file” will 
be received up to 14th December. Apart from the usual Customs 
duties, a preference of from 10 to 15 per cent. is given to Norwegian 
manufacturers, 


Tur value of the natural gas production in the United 
States last year is estimated at £7,163,072, which is an increase of 
16 per cent. over the previous year. There were large gains in 
Pennsylvania, in Ohio, and in West Virginia. The volume of the 
gas produced is estimated at 238,769,067,000 cubie feet. Its heat- 
ing value would equal approximately that of about 12,000,000 ton; 
of good bituminous coal, 


A GovERNMENT Bill was introduced into the Reichs- 
rath on Tuesday by which owners as well as drivers are mace 
responsible for injury to persons or property by their motor cars. 
Responsibility can only be avoided by proving that the accident 
was due to unavoidable circumstances, or to the fault of the person 
injured. It will, however, not be —— as an unavoidable con- 
tingency if the accident is attributable to inferior machinery or a 
defect therein. 


A TELEGRAM from the New York correspondent of the 
Times states that the American Federation of Labour, the largest 
and most influential labour organisation in the United States, at 
its convention at San Francisco, unanimously adopted a propofa! 
in favour of the exclusion of Japanese from America. The Federa- 
tion desires not only the same treatment of Japanese as that whic) 
Chinese now receive in this country, but also their exclusion from 
every American insular possession, 

\LTHOUGH Liverpool now contains the largest oil mills 
in the country, viz , the African Oil Mills at the south end, it is 
probable that in a short time another one on even a larger scale will 
be erected, also at the south end, This mill will be designed for 
dealing principally with West Coast of Africa products, of which 
palm kernel and copra are most important factors. At the present 
time vast quantities of these are shipped from the West Coast to 
the Continent, and there dealt with. 


Accorp1NG to the Berlin correspondent of the Times, 
the Krupp Works at Essen have so many orders in hand that in 
the heavy gun department the men are working in double gangs. 
Some 2000 additional men have been taken on at Krupp’s since 
April, so that now about 27,000 hands are employed in the works. 
Moreover, it may be noted that the number of men employed on 
and before April 1st was some 2000 in excess of the average num- 
ber employed last year. Krupp’s ammunition factory at Witten 
is also working at high pressure. 


Tue Board on Wireless Telegraphy has finished its 
tests, and submitted to‘the United States Navy Department its 
report, which will not be published. It is understood that the 
Marconi Company, which declined to participate in the recent tests, 
has now assumed a different attitude. The Board, says the Army and 
Navy Journal, is not inclined to conduct a special test for the 
Marconi Company, in view of the fact that the conditions of the 
test were carefully explained and outlined months ago, and were 
acceptable to many wireless companies. 


AccorDING to returns of vessels totally lost, condemned, 
&c., from Ist Apri! to 30th June, issued by Lloyd’s Register, 12 
vessels, aggregating 153,626 tons, were lost in the three months, of 
which 23, of 32,739 tuns, were owned in the United Kingdom ; 1°). 
of 9980 tons, in Norway ; 4, of 9861 tons, in Germany ; and 6, of 
9187 tons, in Russia. Of the countries owning over 1,000,000 tons 
of shipping, this country lost in the quarter 0-21 per cent. of the 
tonnage owned, against 0-29 per cent. by Germany, 0-31 per cent. 
by the United States, 0-48 per cent. by France, 0-58 per cent. by 
Norway, and 0-74 per cent. by Italy. 


At San Luis Potosi, Mexico, they have a number of 
lead furnaces converted into imatting furnaces by filling the 
crucible and putting in a sloping hearth of fire-brick. According 
to the Engineering and Mining Journal, the crucible is about 2ft. 
deep below the tuyeres in front, and a tap-jacket is put in on the 
side near the corner of the furnace, and high enough above the 
floor to admit a slag-pot under it, with slightly depressed floor 
space immediately around the tap. These furnaces are used for 
the concentration of matte made in the lead furnaces, whatever 
metallic lead there is produced coming out with the matte and 
being recovered on the dump. 


Aw important contract for the supply of constructional 
steelwork to be used in the erection of new docks in South 
America was recently obtained by the Patent Shaft Company, 
Wednesbury, the raw material being about 4000 tons. In order 
to avert the necessity of the employers obtaining the heavy plates 
from South Wales, they asked the workmen to consent to a 
revision of wages, as the plates could be manufactured at Wednes 
bury. It was on Saturday afternoon ascertained that the work- 
men, after interviewing the Wages Board, had declined to compiy 
with the employers’ request, the result being that the employers 





will be forced to get the material from South Wales, and £5000 
less wages will be earned at Wednesbury. 
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REPLIES. 


X. Y. B.—(1) We should advise you to write to the Birkbeck Institute, 
Bream's-buildings WC. (2) You might try ‘*Pioneer Irrigation and 
Light Railways,” by E O. Mawson and E. R. Calthrop, published by 
Crosby Lockwood and Son. 

J. R. T.—You might try ‘The Steam Turbine,” by Robert M. Neilson, 
second edition (Longmans. Green and Co ), price 10s. 6d ; and ‘‘ Dampf- 
turbinen Entwicklung Systeme Bau und Verwendung,” ——— 
Gentsch published by Williams and Norgate, price 16s. e should 
strongly advise you in addition to look up the varivus papers which 
have been read before the English institutions. 

A. F. F.—You might try ‘Steam and the Steam Engine,” by Prof 
Ewing (Messrs. Clay and Sons, London); ‘*The Thermodynamics of 
the Heat Engine,” by Sydney A. Reeve, 10s 6d. (Macmillan and Co, 
London) ; ‘‘ Entropy or Thermodynamics from an Engineer's Stand- 
point,” by James Swinburne, 4s. 6d. (Archibald Constable and Co., 
London); ‘‘ Differential Calculus for Beginners,” 4s 6d; ‘Integral 
Calculus for Beginners,” 4s. °64., both by Joseph Edwards, and 
“ Differential and Integral Calculus,” by Prof A. G Greenhill, 10s. 6d.; 
all these last three being publishe +» by Macmillan and Co. 

W. G. (Southampton).—The ordinary methods of hardening copper are 
rolling, beating, cooling slowly, and alloying. The following books 
relating to copper you may find useful:—‘‘ Modern Copper Smelting ” 
by Edward Dyer Peters (*cievtific Publishing Company, New York) ; 
“The Bydro-Metallurgy of Copper,” by M. Eisler (« rosby Lockwood 
and Son, Lor don); ‘‘ Modern Electrolytic Copper Refining,” by Titus 
Ulike (Chapman and Hall, Limited, London) In the appendix to the 
latter will be found a chronological list of books, patents, and special 
articles on electrical and electrolytic copper refining, methods and 
apparatus. 


INQUIRIES. 


PERKINS METAT. 


Srr,—I shall be obliged by the address of a maker of 


Perkins metal. 
November 2 at. P. G. 





TATTERSALL’S EMERY GRINDER. 
Str,—I should be obliged if any of your readers could tell me the name 
and address of the makers of Tattersall’s emery grinder. 
November 23rd. Dz. F. 





» STEAM DRYERS. 
Srr,—I would he obliged if any of your readers could inform me where 
I can obtain records of tests of steam separators or dryers, showing the 
methods adopted for ascertaining the amount of water removed. 
November 21st. TUBES. 


MEETINGS NEXT WEEK. 


InstTITUTE OF MARINE ENnoIngERS.—Monday, November 28th, at 8 p.m., 
at 58, Romford-road, Stratford, E. Paper and discussion on “ Technical 
Education.” 

Rvucsy Enocrvegrine Socrety.—Thursday, December Ist, at 8 p.m., at 
the Benn Buildirg,’ High-street. Paper, ‘‘Some Notes on High-speed 
Electric Railway Work,” by F. W. Carter. 

Tue MANCHESTER ASSOCIATION OF ENGINEERS.—Saturday, November 
26th, at the Grand Hotel, Manchester, at 7 p.m. Paper, “ Adjustment 
and Alloys of Engine Shaft Bearings,” by Mr. William Turner. 
GEroLooists’ Association, LonDoN.—Friday, December 2nd, at 8 p.m., 
at University College, Gower-street, W.C. Paper, “On the Superficial 
Deposits of Central and Parts of Southern England,” by A. E. Salter, 
D.Se., F.G.8. 

BraprorpD Eyoinggerinc Socrety.—Wednesday, November 30th, at 
7.30 p.m., at the Bradford Municipal Technical College, Great Horton-road. 
Paper, ‘“‘ Advantages of Electrical Driving in Works and Factories,” by 
G. H. Bowden. 

Society or Arts.—Monday, November 28th, at 8p.m. Cantor lectures: 

I. “‘ Musical Wind Instruments,” by David James Blaikley. Wednesday, 
November 30th, at 8 p.m. Ordinary meeting. Paper, ‘‘The British 
Canals Problems,” by Arthur Lee, J.P. 
Tue INstiTuTION oF CrviL EncingERs.—Tuesday, November 29th, at 
8 p.m. Ordinary meetiug. Discussion’ on ‘ Distribution of Electrical 
Energy,” by John Francis Cleverton‘ Snell, M. Inst. C.E. 
December 2nd, at 8p.u. Students’ meeting. Paper, *‘ Midland Rail- 
way West Riding Lines: The Construction of Contract No. 1,” by R. T. 
McCallum, M. Inst. C E. 
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IMPACT TESTS. 


THE paper by Mr. Seaton and Mr. Jude read on 
Friday night before the Institution of Mechanical 
Engineers is interesting in its subject and excellent 
in arrangement and illustration. It raises more 
questions for discussion than it even attempts to 
settle. . Impact tests have been carried out for 
nearly if not quite half a century—a fact which 
the modern members of the profession seem to 
have never learned. But Mr. Seaton and Mr. Jude 
have dealt with impact tests in a somewhat original 
way, and it is certain that no other persons have 
hitherto made’so much use of the microscope in 
investigating the results obtained from this species 
of test. 

As we read the paper and the unfinished discus- 
sion which followed it, we feel that the more we 
learn about steel the less intelligible does its con- 
duct become, and the further off we seem to be 
from the formation of a consistent theory explaining 
its performances. When we have a man like Pro. 
fessor Arnold admitting that he does not know why 
steel breaks in a certain way we feel that our own 
ignorance must be condoned. But the final and 
impressive conclusion at which we arrive is 
that so long as we adhere to the existing mole- 
cular hypothesis of the structure of steel we shall 
make no progress.- Physicists, and experimenters, 


pearlite, and sorbite, and ferrite, and all the rest of 
the family, without reaching any conclusion which 
explains in a useful way what it is that makes a 
steel strong or weak; yet that is the knowledge 
which is so earnestly sought for. From the story 
of the facts ascertained by Mr. Jude and Mr. Seaton 
has been deduced but one positive statement of 
practical utility, the accuracy of which is admitted 
by many and still disputed by a few, namely, that 
tempering in oil greatly augments the power of a 
steel to withstand shock. That was well known 
before ; and Mr. Jude was only able to add another 
piece of testimony to a case already fairly complete. 
Before any solid result can be obtained from an 
extended series of tests made in the laboratory or 
the workshop, it is, we think, essential that some 
accurate notion should be formed of the nature of the 
stress which makes the test bar break. It seems 
to be clear that it is not a tensile stress in the 
ordinary sense of the term. It is quite true, as 
Professor Arnold pointed out, that the bar always 
gives way at the side which is in tension. But this 
only proves that the stress put on it is called tensile. 
It has yet to be shown that under shock a test bar 
will break by compression ; but it is quite conceiv- 
able that it might. We cannot help feeling that 
the molecules of the metal are shaken apart just as 
the sand can be skaken down in an hour glass, if 
it stops running. Disintegration from shock takes 
place in all sorts of materials. Indeed, impact has 
been used from prehistoric times to break things 
up. Thestone axe was used with equal effect on the 
head of an enemy, or to obtain access to the insides 
of shells. . Up. to a- recent period:: mechanical 
engineers have rested quite content with the results 
obtained with the normal testing machine. The 
makers of rails and axles and tires have used much 
more practical methods of ascertaining the quality 
of iron and steel. It seems remarkable, indeed, 
that those who daily use steel under conditions of 
shock should have failed to apply shock or impact 
tests to it, the value of which has been so long 
known. Even now, however, no one appears to 
have recognised the importance of making the tests 
under working conditions, although Lloyd’s prov- 
ing house has provided an example of considerable 
antiquity. The impact test ought to be applied to 
an object already under stress. When chains or 
cables are being tested the links are struck with a 
heavy hammer, the importance of submitting the 
links to shocks while under stress being fully 
recognised. Mr. Seaton and Mr. Jude cited the 
fracture of piston- rods within the body of the 
piston as examples of failure brought about by 
shock stress; but neither they nor anyone else 
took notice of the circumstance that the portion of 
the rod inside the piston was already sharply 
stressed by the pull of the nut screwed hard down 
on the piston. 
Another direction in which the effect of shock 
claims careful study is the gradual elongation 
which takes place when a bolt or a bar is sub- 
mitted at the same time to shock and tensile 
stress. Patents for lock-nuts are taken out in 
multitudes, very generally with the idea that a good 
lock-nut would keep fish-plates tight. The theory 
is wholly erroneous. Fish-bolts become slack not 
because the nuts turn round on them, but because 
the bolts go on stretching, and the stretching is 
the result of the vibration set up by the pass- 
ing trains. The fact tends to enlarge very 
much our notions of what a metal is. Tresca 
showed a great many years ago that iron and steel 
are only solids in name. His researches on the 
flow of solids are classical, and they have a peculiar 
bearing on the very curious statement made by 
Professor Arnold on Friday night, to the effect that the 
time element is of the utmost importance in carrying 
out impact tests. It is essential that the time 
interval, whatever it may be, between the blows 
should be a constant. If it is not, the results 
obtained are irregular, and upset all preconceived 
views. Why this should be so it is impossible to 
say. A test bar regularly bent backwards and 
forwards, once in a second, will withstand a number 
of impacts which seem to bear no relation at all to 
that which the specimen will stand if the impacts 
are made three or four in one second, and then none 
at all for several seconds, and so on. Again, the 
rate at which the stresses recur seems to be of 
great importance. Now, Tresca has shown that a 
nut 3in. thick can be pierced cold by a steel pin 
one-fourth of an inch in diameter, provided some 
hours are allowed for the operation. It has often 
been said that a bridge has not given way under 
the rush of a heavy train because “it had not time 
to break.” The proposition has been taken as a 
jest, yet Professor Arnold almost seems to imply 
that there is an element of truth in it. 
It remains yet to be considered what effect the 
pursuit of this inquiry may have on the manu- 
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while a good impact steel is certain to stand the 
ordinary tensile tests very well indeed, there is no cer- 
tainty that the proposition is reversible. Steels which 
give admirable tensile and contraction and bending 
tests may be among the worst for dealing with impact 
stresses. The authors, it will be seen, no doubt 
for good reasons, have not mentioned any particular 
“make” or brand of steel as complying or not with 
the required conditions. So far their deductions 
are incomplete. Again, it will be seen that they 
hold that impact tests should be made on notched 
or nicked bars, and this brings us back to a state- 
ment which we have already made in a previous 
impression, to the effect that the phenomena of 
fracture by initial cracks deserve the most careful 
investigation. A familiar instance may help to a 
comprehension of our meaning. The split made by 
a diamond in glass is excessively shallow; it is not 
a scratch, but a distinct crack. If, when the glass 
is thick, it will not part readily in the fingers, the 
man “cutting” it taps it lightly at one end with a 
key or the steel body of the cutting tool. The 
shock will instantly serve to make the crack extend 
through the thickness of the glass, which parts at 
once. Now, nicking has the same effect on steel 
as a diamond has on glass, or it has not. We fancy 
that it has not. Itremains to be seen what effect 
it really has. Possibly it puts a small portion of 
the bar close to the bottom of the nick in high 
tension. It does not seem that the effect of nicking 
can be explained in any way as the result of diminu- 
tion of section. This and various other questions 
may be discussed with great advantage, perhaps, at 
the next meeting of the Institution of Mechanical 
Engineers. 


THE FRENCH MARINE. 


THE investigation of the Extra Parliamentary 
Commission into the condition of the French 
marine has had the first result of giving a distinctly 
reforming character to the report of the rapporteur 
on the Naval Estimates. As is well known, the 
rapporteur is a member of the Chamber who acts as 
a sort of advocate for the ratepayers, and, while 
approving or criticising the various credits, he is 
able to pass in review the whole naval administra- 
tion, the criticism sometimes being carried to the 
extent of proposing wholesale reforms that are 
perhaps more ingenious than practical. The office 
of rapporteur is often the first step to the higher 
dignity of Minister of the Marine, although 
experience has shown that the best rapporteurs do 
not always make the best Ministers. In the present 
case the work of preparing the report has devolved 
upon M. Charles Bos, who has given a decidedly 
novel turn to the ratepayers’ view of the naval 
administration. In view of the almost entire 
suspension of naval construction, M. Bos has natur- 
ally made a special point of the retrograde tendency 
of the French marine. On all previous occasions it 
has been the custom to insist on this backwardness 
by a comparison with what was being done by the 
British Admiralty; but for the first time we see 
Great Britain left out of the reckoning as being 
‘too manifestly superior,” and the drawbacks of the 
French marine are brought into strong light by a 
comparison with the German navy. Had the 
1900 programme terminated within the specified 
time of six years, the marine would have been 
assured of maintaining its position as the second 
naval Power of the world; but with the changes 
and reforms and the constant tampering with the 
programme France is likely to find Germany on the 
same level as herself in 1908, while if things con- 
tinue as they are at present, every year afterwards 
will see Germany steadily increasing her lead on 
France. 

All this is due to Germany having adopted a pro- 
gramme which she is following up without allowing 
it to be modified at the caprice of successive 
Ministers. If France is to maintain her position 
she must at once see about building new ships 
without waiting for the termination of the 1900 
programme. M. Bos, therefore, proposes a pro- 
gramme of his own, which he divides into two 
parts, the one providing for the constitution of a 
homogeneous flotilla of destroyers, submersibles, 
and submarines, and the other for the construction 
of fifteen big vessels. It is evident that little can 
be done for the first part of this programme until 
the Superior Marine Commission has decided upon 
the final types of submarines and submersibles to be 
adopted. This question has been thoroughly dealt 
with during the inquiry, when the Extra Parlia- 
mentary Commission took the evidence of all the 
engineers who are identified with submarine and 
submersible boats, and, on the whole, it appears 
as if the opinion which has prevailed until recently 
in favour of the submersible has veered round again 
to the submarine. A proposal to create a new type 
that would possess the ~ 3 vantages of both, without 





their defects, has been rejected, on the ground that 
a compromise would only result in an unseaworthy 
and very unsatisfactory craft. There is, therefore, 
much to be done before M. Bos can see the creation 
of his homogeneous submersible and submarine 
fleet. He also advocates the building of a new type 
of battleship, or, rather, a compromise between the 
battleship and the cruiser. Speed would be in- 
creased at the expense of armour, without sacrifice 
of armament. Nine big “ cruiser-battleships " and 
five smaller ones are proposed. It is very doubtful, 
however, whether this part of the programme will 
receive much support during the coming debate, 
for the French have always advocated efficient 
armour, and a battleship that is unable to withstand 
as many hard knocks as it can give is not regarded 
with favour among naval engineers. 

As the question of a new programme has been 
raised in the report it may, at all events, result in 
interesting developments in the forthcoming debate. 
It is, however, one thing to sanction a new pro- 
gramme, and quite another to carry it out. The 
voting of credits will not present any difficulty. 
The first serious obstacle is the want of men. The 
law reducing compulsory service to two years will 
result in a diminution of hands, and the only 
remedy, according to M. Bos, is to offer advan- 
tages to the maritime population to engage for five 
years, and inducements to those who have served 
their time to re-engage for a further period. All 
this, of course, means an increase in the naval 
expenditure. Then comes the question of building 
the ships. We have already dealt with that part 
of the Extra Parliamentary Commission inquiry 
relating to the cost of shipbuilding in France, 
from which it appears that there has been a heavy 
diminution of production coinciding with an 
augmentation of expenditure. M. Bos goes fully 
into this matter. He points out the unsatisfactory 
results that have followed upon an increase of 
wages and the adoption of the eight hours’ day in 
the arsenals, and asserts that this is partly the 
cause of the delay in carrying out the ship- 
building programme. M. Pelletan himself has 
made a public declaration on this point, in 
which he admits that the attempts to give a 
socialist character to the arsenals by authorising 
the men to form themselves into syndicates, and by 
reducing the hours of labour to eight and increasing 
the pay, have not given the results expected. The 
banding of the men into socialist organisations has 
given them a sense of their power and authority, 
which is seen in the way in which they are holding 
out for further privileges, threatening to strike on 
the slightest provocation, and publicly insulting the 
admirals and other officers who are placed in 
authority over them. In some of the ports the men 
are insisting on the eight hours’ day being counted 
from the moment they leave their homes to the 
time they return. 

A state of anarchy is reigning throughout 
the arsenals, where there is now an entire absence 
of authority, and there is no saying from one day 
to another whether the men will not cease work 
for some fancied slight or for an extension of 
privilege. A partial strike has already broken out 
at Lorient. At Brest 800 men have declared in favour 
of a general strike. The Minister of Marine is so dis- 
appointed over the failure of his experiment that he 
has announced that he will make no other conces- 
sions which may have the result of jeopardising 
the national defence, and a serious struggle is ob- 
viously impending. Having raised up the socialist 
difficulty, it will evidently need a considerable effort 
to return to the former state of things, especially in 
view of the strong socialist element in the Chamber 
of Deputies, and it is evident that a good many of 
the Minister’s reforms will have to be undone 
before the Chamber can even begin to discuss the 
proposals for a new shipbuilding programme. 


H,M.S. TERRIBLE, 


Some nine years ago the great cruiser Terrible 
came as an innovation and asurprise. She was the 
embodiment of novel theories, and the representa- 
tive of the latest practice in naval architecture and 
marine engineering. She began well, but her youth 
of promise was not followed by a respectable middle 
age. Her Belleville boilers went wrong, and her 
machinery was not economical. We need not 
follow her career; more recent additions to the 
Navy have drawn attention away from her. 
Within the last fortnight attention has, how- 
ever, been again directed to her, and certain 
optimistic reports of her latest performances have 
appeared in the Times and other papers. They 


have been published without question, and used to} s 


resuscitate the somewhat moribund reputation of 
the Belleville boiler. The reports are, how- 
ever, too remarkable to be passed over in silence. 
We venture, indeed, to think that our readers will 





find matter in them of an intensely original ang 
surprising character. In dealing with these report 
we wish it to be understood that we do yot intend 
to say anything about the part which the Belle 
ville boiler is made to play in them. The (estion 
of boilers does not, indeed, arise at all: nor is i 
necessary to go into minute detail, or do more than 
consider the broad statements set before us, 

In 1902 the Terrible went to China and came 
back. Her mean speed on the double vo} age was 
11:8 knots, obtained with an average of 5738 indj. 
cated horse-power. Her mean draught was 26ft, 7jn 
and she steamed 1:22 knots for each ton of eg] 
consumed. In 1904 she made a similar trip to 
China and back. Her average speed for the double 
voyage was 12°6 knots ; her draught going out 28f 
and coming home 26ft. 5jin.; her average power 
4692 horses; and she steamed 2°34 knots per 
ton of coal burned. Here, then, we have an 
increased speed of 0°8 knots, with 1044 indicated 
horse:power less, although the displacement of the 
ship was considerably augmented. Let us for the 
moment disregard this augmented displacement 
and, for the sake of argument, assume that the power 
required varied only as the square of the speed. On 
this basis we find that if 11°8 knots required 
5738 indicated horse-power, then 12-6 knois would 
have required 6530 indicated horse-power. It isquite 
certain, however, that the resistance augments much 
more rapidly than the square of the speed, and we 
shall not overstate the case when we say that 
7000 indicated horse-power ought to have been the 
least that would give the extra 0-8 knot. We are 
told, however, that the average power was actually 
4692 horses, or 2300 indicated horse-power less than 
calculation asserts it ought to have been. If, on 
the other hand, a speed of 12-6 knots could be had 
for 4692 indicated horse-power, then 11:4 knots 
ought to have been attained with no more than 
about 4000 indicated horse-power. Thus, on what- 
ever basis we calculate, we arrive at results which 
are, so far, incomprehensible. 

There are four ways in which these astounding 
figures can be explained. First, the propellers used 
this year may be better than those of two years ago; 
secondly, the weather may have been more propitious: 
thirdly, the vessel may have been better trimmed; 
fourthly, the indicated horse-power on the first or 
1902 trial may have been over-estimated. Now, 
we may say at once concerning these supposititious 
explanations that the Terrible’s propellers have not 
been changed. The voyages lasted so long that 
differences of weather of any serious import were 
not likely to have existed. The extra displace- 
ment of nearly a foot must have counteracted 
any possible influence of trim ; and it may be added 
that there is not much opportunity for altering trim 
in a warship. This disposes of three out of four of 
the conceivable explanations of the results said to 
have been obtained. There remains, then, the 
hypothesis that the engine-room log of the 1902 
China trip is untrustworthy. But if we once begin 
to doubt, where shall we stop? May not the log of 
the 1904 run be just as much lacking in accuracy 
as that of 1902? 

If, however, we assume that the power required 
to propel the ship was really in accord with the 
knot rate on the first voyage, as well as the second, 
and so get rid of incompatibilities, how are we 
to explain the circumstance that the consumption of 
fuel in 1902 was about twice as great as in 1904 for 
the same voyages? It has been a favourite plan 
with the believers in the Belleville boiler to explain 
all its shortcomings as the result of the incompetence 
of Naval engineers. It was said that they had not 
learned how to use the new system of generating 
steam to the best advantage. But whatever force 
that argument may have had in the early days, 
surely it cannot apply to a time so recent as 1902. 
If this reasoning is introduced to account for the 
improved economy of the machinery which enabled 
the ship in 1904 to steam 2°34 knots per ton as 
against 1:22 knots per ton in 1903, we are at once 
overwhelmed with curiosity. We want to know 
what changes were made in the management o! the 
ship, her boilers, her engines, and her auxiliaries, to 
bring about a result so admirable. Are we to 
assume, for instance, that better lubrication saved a 
loss of about 2300 indicated horse-power in friction ’ 
We have heard that everything hot was lagged on 
the last voyage as it had never been lagged before; 
but to claim much for this is to censure past 
practice. Indeed, the difficulty in dealing with 
this subject is to know who ought to be blamed and 
who ought to be praised. Let the competence or 
incompetence of the engine-room staffs be what it 
may, however, we have still the performance of the 
hip herself to explain. With that those on board 
bad nothing todo. They could not help the ship to 
make nearly a knot more with 1000 indicated horse- 
power less, and so, in the last resort, it must be 
accepted that the newspaper reports with which we 
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alt are probably inaccurate, certainly unofficial, 
best, leaving very much unsaid, and every- 

i If there is really a foundation 


havede 
and at 
thing unexplained. : 
ot, then let us trust that the Admiralty may be 


f fa one : 

n A position to make use of it. It will be long 
before a more valuable lesson can be learned than 
how to make a great cruiser go nearly twice as 


far at a higher speed than she has ever done before 


on 1000 tons of coal. 

In writing as we haye done, it may be said that 
we are censuring or praising men who cannot speak 
for themselves, whose mouths are officially sealed. 
But it must not be forgotten that there are numbers 
of retired marine engineers who are practically free 
to speak or write as they please, and so defend or 
blame where defence or blame is expedient. For 
ourselves, we do not pretend to award either praise 
or blame. The figures which we have reproduced 
obviously emanated from the ship. It is not to be 
supposed for a moment that they are pure inven- 
tions foisted on our contemporaries. It is, however, 
none the less certain that as they stand they are 
entirely incompatible with all received theories of 
the propulsion of steam vessels. The more care- 
fully and minutely the figures are worked out the 
more incongruous, even grotesque, do they appear. 
The questions at issue are, however, of great 
scientific importance. They will probably figure in 
the forthcoming debate next year on the Naval 
Estimates; and not the least interesting feature of 
the whole matter is the ostensibly remarkable 
revelation that is made of the influence of the man 
inasbip apart from the machinery. 
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WORKMEN'S TRAINS. 


A Sreiect Committee of the House of Commons was 
appointed last session to inquire into the working of the 
Cheap Trains Act. A serious attempt is being made to 
compel the railway companies to give more facilities for 
the carriage of working men at each end of the day at 
absurdly low fares. It is quietly assumed that the rail- 
way companies could do much more than they do if they 
chose. Much evidence has been taken for and against 
the companies. But in the whole discussion the personal 
element is overlooked in a very curious way. It is 
no use providing trains if they are not used. We can 
give an interesting illustration of this. On the Great 
Eastern Railway a workman's train was provided which 
could seat 800. The accommodation was increased, and 
the train constantly took 1100 passengers out of Liverpool- 
street. The demand increased; the train was divided, 
the second half starting two minutes after the first. Then 
athird train was added, the total accommodation provided 
being about 8600, the third train starting four minutes 
after the first, all three from the same platform. Nothing 
like this number of passengers is ready at one time, and 
as the trains will each seat about 900 persons there is 
plenty of room, But the British working man refuses 
to avail himself of these facilities. The first train often 
goes out with 300 persons in it, while the second is packed 
to suffocation. At other times the third train is the one 
selecte]. It must be understood that the people are all 
there on the platform. It seems to be enough for a guard 
ora porter to tell them to get in. A free-born Briton 
will not go till he pleases. But he will complain after- 
wards of overcrowding. Many other idiosyncrasies of 
the cheap railway traveller might be mentioned which 
vex the souls of traffic managers. Instead of permitting 
mobs to collect on island platforms, it is possible that 
better results would be got by adopting the continental 
system of regulating access by gates. There is nothing 
special, we may say, about a Great Eastern Railway 
crowd, The personal difficulty makes itself equally felt 
all over the kingdom. 








THE BATTLESHIP DEUTSCHLAND. 


Ox November 19th, at Krupp’s Germania Yard, Kiel, the 
first ship of the new class, known until now as the ‘“N”’ 
class, was launched, and received the name of Deutschland, 
by the Emperor, who performed the christening ceremony. 
The evolution of German naval construction which has led 
to the type of battleship just launched may be said to have 
started from the ships of the Kaiser class; these were 
followed by those of the Wittelsbach class, a much improved 
edition of which is the series of battleships, Braunschweig 
(1902), Elsass (1903), Lothringen (1904), Preussen, and Hessen. 
The warships launched in the last financial year are :— 


Battleships. Armoured cruisers. Protected cruisers, 
Preussen .. + Roon Sau ke ee Hamburg 
Hessen York Bremen 
Elsass Berlin 


The Deutschland initiates a new series of improved Braun- 
schweigs, though the improvements may be said to concern 
more details than the basis on which the German Admiralty 
has founded the solution of the battleship problem. 

One improvement is the increase of the battery armour, 
which in the Braunschweig is 6in., and in the new ships will 
be 6%in. In the Braunschweig class the four 17 cm. (6°7in.) 
Q.F. guns, above the battery, are mounted in turrets, whilst 
in the new class this installation has been repudiated, and 
single casemates have been adopted instead of turrets. Thisis 
4 remarkable instance of the difference of opinions entertained 
on the subject of turrets versus single casemates by English 
and German authorities, and it may be of interest here to 
examine the pros and cons of both systems. The reasons 
which have led the German Admiralty to adopt single case- 
mates for intermediate-calibre guns are enumerated by 
“Nauticus,’’* and may be reduced to the following :— 
Diminution in weight, greater simplicity in the transmission 


cx Jahrbuch fiir Deutschlands Seeinteressen,” Berlin, 1904. 





of orders, and economy; the adyantage is also emphasised relative value as compared to other battleships, and, once the 
which is obtained by being able to place the 8°8 cm. (3°5in.) | type is established to which a fighting unit must belong, this 


().F. on the top of the casemates, so that these guns are well 


must stand fair chances of success whenever engaged in a 


supported and their ammunition hoists protected. Asforthe combat with whatever other unit of the type chosen. It is 
drawbacks of single casemates, the principle is the great | not always practically possible to apply this theory, Lut 
reduction of the angles of training, if an efficient protection whenever one of the fighting qualities of, a warship is in a 
is to be obtained, In regard to the mounting of intermediate- condition of inferiority, some other prominent feature should 
calibre guns, what has taken place in the British Navy is just | be so developed as to make up for the one defective, just in 


the contrary of the latest German practice. 
single casemates is the one which has been exclusively adopted 
in England up to the ships of the King Edward class. This 


The system of | the same way as Nature in some living beings develops the 


sensibility of some organs when that of some others is missing 
or imperfect. ‘fo come to a concrete case, if a limited dis- 


class and the Lord Nelson class mark a decided improvement | placement is a condition sine qué non for a given battleship, 


on the Queen, London, and Formidable classes, especially on 
account of the installation of the secondary armament. The 
British Navy may be said to have the best experience as far 
as single casemates are concerned ; in fact, up to the two last 
classes of ships built and building, the proportion of guns of 
intermediate calibre mounted in single casemates, turrets, and 
box batteries, expressed in percentage of the total number of 
such guns, is : 

In the British Navy .. .. .. 92 


4 4 
Inthe German Navy .. .. .. 82 .. 3i 37 


' 


Now, just when commencing a new series of warships, | 


England is condemning single casemates—in which more 
than 850 British naval guns are mounted—and adopting 
turrets, whilst Germany substitutes turrets with single case- 
mates in the new Deutschland class. 

The progress in torpedoes and torpedo craft has required 
an improvement in what the Germans call ‘‘ Antitorpedo- 


| 
| 


| 
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her speed must be such that in ordinary circumstances she 
must be at liberty to accept or refuse a battle, and impose 
the combat and its conditions upon the adversary. Limited 
displacements and great speeds are only compatible with the 
sacrifice of protection, armament, or tactical qualities, but 
in the whole the sacrifice of one of these may lead to a fight- 
ing unit of more military value than that in which offensive 
and defensive qualities are equally distributed. 

For the sake of argument we may consider the instance of 
a modified Deutschland, say with 20 knots speed ; she would 
always be able to get out of the way of a République, which, 
owing to her inferiority in speed, would not get a chance to 
utilise her formidable armament; such a Deutschland could 


| on the other side inflict severe damage on a Triumph* with 


her heavy 28 cm. guns. 
A Deutschland, as she actually is, with 18 knots speed, 
cannot escape a République nor prevent her 9in. belt armour 


bootsartillerie,’’ and this is, no doubt, to account for the | being pierced by the République’s 12in. guns, and cannot 


increase of 8:8 cm. guns in the Deutschland class. 


Apropos | inflict any serious damage upon this hypothetical enemy 


of the armament best fitted to fight destroyers, the late | Whose armour makes her the most invulnerable ship afloat ; 


experience seems to prove the inefficiency of 37 mm. machine 
guns, and points out to naval designers radical modifications 
in the choice and distribution of small guns in the battleships 
of the future. 

If that expression, which has had such great success among 
amat2urs of naval problems, that ‘‘ the microbe will kill the 
giant "’ has some particle of sense in it, this is only owing to 


the fact that the progress of anti-torpedo artillery has not | 


kept ahead of the progress of torpedo armament. Those of 


the 18-knot-speed Deutschland would not have a chance to 
engage in a battle with the Triumph, which, conscious of 
the Deutschland’s superiority, offensive and defensive, would 
have to rely for her safety completely on the evolutionary 
superiority her 19 knots speed confers on her. 

Examining further the fighting qualities of the Deutsch- 
land, it may be said that the choice of the 17 em. guns, as 
an intermediate calibre, has more enthusiasts than opponents. 
The latter affirm that all guns above 6in. cease to be easily 


the new school who have proclaimed the ‘‘banqueroute des | handled, and that the rate of fire is much reduced if they 


grands cuirassés,"’ as they picturesquely call it, have still to 


reckon with a current of new ideas which will probably revo- | 











are not loaded automatically, and therefore the doubtful 
advantage of a better protection and of economy in weight is 








King Vittorio 
Principal characteristics. Se Edward République. Imperator Kansas class. Leseties class Emanuele 
ass. class. 
class. class. 
Nationality aval Vaal imal’ ae German British French Russian U.S. of A. | Japanese Italian 
Normal displacement, tons ae ek. wearing 13,000 16,350 14,8£0 16,630 About 16,000 | 16.400 12,680 
Length at the water-line, ft. .. .. .. . 400 425 440 425 450 | 455 435 
Bxtreme breadth, ft. .. .. «2 «+ of ; 72 78 794 78 763 | 78h 72h 
Mean draught, ft... .. .. 253 26} 273 27 273 | 263 25§ 
Speed... .. ew se 18 18-5 18 18 18 | 8-5 22 @) 
Iudicated horse-power.. 16,000 18,000 (?) 17,509 18,000 16,500 21,500 21,000 
Armour — 
Water-line belt—Amidships, in... .. .. 9 9 ll ll 9 9 10 
” » Worward,in. ..... .« 7 and 4 6 and 3 6 6 4 6} 6 and 4 
-. «alae ee penien ome 7and4 2 6 6 4 | 64 6 and 4 
Citadel side armour, in... .. .. .. . 5h 8 10 ? 7 6 . 
Casemate side armour,in. .. .. .- - 6} 7 6 None 7 6 None 
Heavy gun harhettes, in. Sr ae 10 12 ll 12 10 9 10 
We ca Fak ge bt ae .| llin. guns, 11! 12in. guns, 12) 12in. guns, 12 12in. guns, 12 | 12in. guns, 10/ 12in. guns,9 10in. guns, 10 
9-2in. guus, 7 6-4in.guns,5 fin. guns,7 Sin. guns, 6 | l0in. guns,5  éin. guns, 6 
Armoured desk, in... .. 2s 1s 0 a0 3 2 2+8 4+ 2] 3 3 4 
Conning tower-—-Fore, in. Sekeeeuts 12 12 12 12 9 9 16 
= ” Aft, in... - 6 3 — 6 5 | 4 —_ 
Artillery it aes - 4 llin. in two4 12in. in two4 12in. in two 4 12in. in two4 12in. in two|4 12in. in twe'2 12in in two 


turrets turrets 
146-7in., 10in 4 9-2in. in 
casemates, 4 turrets 
in single 
casemates 


22 3-5in. (24-10 Gin. in case- 


rs.) mates 
43-7cm. 14 3in. 
4 8mm. 14 3-pdrs. 
1 6cem. 2 Pom-poms 
Torpedo tubes— 
ow aa 1 18in. _ 
broadside 4 18in. 4 18in. 
Stern esl wet, oat, ae 1 18in. 1 18in. 
Coal, normal, tons.. .. .. 800 950 
»» bunker capacity, tons «- 1800 + 200 oil 2000 


lutionise the whole system of anti-torpedo boat guns, their 
calibre, and their installation. No calibre under 3in. will 
prove efficient, and instead of scattering machine guns on 
military tops, or wherever there is room left for them, where 
they are sure to be swept off by the first shells exploding on 
the enormous superstructures of the present battleships, a 
more rational plan must be studied, by means of which it 
must be possible to concentrate in a few positions the required 
number of guns which are to do their work throughout the 
whole naval action in which the ship will be engaged. These 
guns must have the command of the sea in all directions, 
within a range of at least 2000 yards, so that any torpedo 
craft sighted between 3000 and 20U0 yards may be annihilated 
before it gets within a dangerous distance. An inclination to 
standardise the calibres of the heavy guns and abolish inter- 
mediate calibres may be noticed in the ideas lately expressed 
by different naval critics ; if this will mark the new direction 
of progress in naval design, the new types of battleships will 
be with great probability based on a heavy gun standard 
calibre and a standard anti-torpedo boat calibre, presumably 
12in. guns and 8°8cm. to 10°5em. (3:5in. to 4fin.) guns 
respectively. 

To return to the Deutschland and point out some of her 
features, which will confer to the whole class of her name a 
number of valuable qualities, and make it an ensemble of 
powerful, uniform, and well-protected fighting units. The 
Deutschland embodies a thoroughly well studied compromise 
of all the requirements a German battleship must answer to. 
As it may be instructive to compare the principal data of the 
Deutschland with those of other types of warships lately built 
and building, their characteristics have been gathered in the 
accompanying table. The most remarkable feature of 
German naval design is the so-called ‘‘ intermediate displace- 
ment,’’ which also in the new class is not surpassed. No 
doubt there are good reasons to account for conservatism in 
this practice—reasons of a general kind, applying to the 
navies of all countries, and others imposed by special condi- 
tions which the German navy must satisfy. The advocates 
of the 13,000-ton displacement say, first of all, that 


experience shows that it is not prudent to lay too ‘high a | 


stake on one card;’*’ besides, Germany must reckon with 
shallow waters, canals, and limited possibilities of docking. 


Considering the displacement, the Deutschland is a capital | 
warship, which reflects much credit on German naval con- | 
structors, as she is the happy result of an organic and rational | 
It might be | 
observed that, since battleships are made to fight battleships, | 


conception of what a fighting ship should be. 





their absolute value is of much smaller importance than their | 





turrets turrets turrets turrets 


18 6-4in. in 12 Sin. in 8 8in. in /4 10in. in four 12 Sin. in six 
turrets and turrets turrets j turrets turrets 
casemates | 
20 3in. 12 7in. 12 6in. incase-, 12 3in. 
mates 
26 3-pdrs. 20 8-pdrs. 20 3-pdrs. 12 12-pdrs, 12 3-pdrs, 
2 1-pdrs, 12 Machine | 6 Pom-poms 4 Maxims 
guns 
2 1 
OS ool Ae eda Ee a oe 
J vs 1 ) 1 j 
900 ? 2000 (”) 1200 1000 
1850 ? 2200 2000 2800 
not enough to justify their mounting in casemates. 


Regarded as gun target, it may be said of the Deutschland 
that in this respect she will mark no improvement on her 
predecessors. But the proportions superstructures have 
assumed in modern war vessels is no speciality of German 
ships alone. The amount of deck-houses, bridges, platforms, 
guns, and other encumbrances crowded in the neighbour- 
hood of the conning tower form a characteristic feature in 
most other navies’ ships, and it is inexplicable how this con- 
demnable practice has so many adherents. ARGONATTA, 








LAUNCHES AND TRIAL TRIPS. 


St. Gres, stern-well hopper dredger ; built by, Messrs. Wm. 
Simons and Co., Limited ; to the order of, the British Admiralty ; 
the trials were satisfactory. 

DELTA, steel screw steamer; built by, Wm. Gray and Co., Limited, 
West Hartlepool ; totheorder of, Mr. B. J. Van Hengel ; dimensions, 
292ft., 42ft. Gin by 19ft.; engines, triple-expansion, 2lin., 33in., 
56in. by 36in., pressure 160 1b.; constructed at the Centra] Marine 
Engine Works; a speed of 104 knots was averaged ; trial trip, 
November 15th. 

SYLVIRE, steel screw cargo steamer ; built by, Sir Raylton Dixon 
and Co., Limited ; to the order of, the Société les Affreteurs 
Reinus of Paris ; dimensions, 310ft., 43ft. by 25ft. 9in.; to carry, 
4300 tonsdeadweight ; engines, triple-expansion, 23in., 38in., 6lin. 
by 42in., pressure 160 lb.; constructed by, North-Eastern Marine 
Engineering Company ; trial trip, November 15th. 

MonrcaLM, twin screw ice breaking steamer; built by, Messrs. 
Fleming and Ferguson, Limited ; to the order of, the Canadian 
Government ; dimensions, 1300 tons gross register ; engines, triple- 
expansion, 23}in., 38in., 64in. by 42in.; the engines indicated 3900 
horse-power, and a speed of 144 knots was attained ; trial trip, 
November 15th. 











DEPARTMENTAL COMMITTEE ON DvtTyY-FREE ALCOHOL.—The 
Automobile Mutual Protection Association have instructed Mr. 
Shrapnell Smith, F.C.S., M.R. San. Inst., M. Soc. Chem. Ind., to 
represent them before the Committee appointed by the Chancellor 


| of the Exchequer to — into the use of duty-free alcohol for 


industrial purposes. Mr. Shrapnell Smith strongly advocated the 
use of alcohol in an address to the Lincolnshire Automobile Club 
over two years ago, and his training as a chemical engineer 
should stand him in good stead on this occasion. 


+ Triumph and Swiftsure, 11,8(0 tons displacement and 19 knots, belt 
and side armour 7in, 
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RAILWAY CARRIAGE VENTILATION. 
One of the most important questions that arise in the 
design of a railway carriage is that cf efficient heating and 
ventilation. Although the matter has received considerable 
attention of late years, it cannot be said that in every case the 
present systems are altogether perfect. Dr. Chas. b. Dudley 
has recently issued a pamphlet describing the passenger car 
ventilation system used on the Pennsylvania Railroad Com- 
pany. This company has adopted the combined heating and 
ventilating system, and it is interesting to note the results 
ofthe experiments which have been carried out. In one of the 
trials as many as twenty Globe ventilators were used in one 
car, and it was found that the ventilators on the front of the 
car acted so vigorously in producing a vacuum that the 
ventilator at the rear part of the car took in air instead of 
exhausting it. Another peculiarity connected with this test 
was that the back part of the car was found to be colder than 
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Fig. 1 


the front end, and it was the attempt to find out why this was 
so that led to the discovery of the vacuum produced instead 
of the delivery of air into the car. Dr. Dudley, in his report, 
states that: ‘‘ We are very firmly convinced that exhaustion 
of air from any space is not ventilation. There must be fresh 
air supplied as well as the removal of all polluted air from 
the place that it is sought to ventilate.’ The accompanying 
illustration—Fig. 1—shows the method now adopted, and 
gives a view of the system employed. The left-hand end 
of the car is shown in section through the hood A; B is 
the downtake ; C the air passage; D the floorapertures ; and 
E the heater box. The heater boxes are placed under the 
seats. The air currents are shown by the arrows. The 
appendage G allows the air passage C to be cleaned, which is 
necessary owing to the small cinders, dust, &c., that accumu- 
late there. It was thought that, by having holes in the 
appendage, the air would blow the cinders through, but this 
theory has been proved to be incorrect. The principle is 
very simple. It consists in taking in air from the outside 
through the hocds at diagonally opposite corners of the car, 
thence through the downtakes underneath the hoods to the 
spaces, one on each side underneath the floor, bounded by 
the floor, the false bottom, the outside sill, and nearest inter- 
mediate sill. These spaces extend the whole length of the 
car, and are l4in. x 74in. From these channels the air 
passes up special apertures through the floor over the 
heating systems, and thence out into the car, and finally 
escapes through the ventilators situated on the centre line of 
the upper deck. Fig. 3 shows the construction of the hood 
and downtake. The wire gauze H covers the two faces of 
each hood, its object being to prevent cinders from entering, 
especially such as might lead to fires. I is a flap valve, and 
is so manipulated that the air has a free passage into the 
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Fig. 2 


downtake B from the direction in which the car is moving. 
This valve is operated from within the car, and there is an 
indicator J to show which way the valve must be opened, 
which depends upon the direction in which the car is run- 
ning. An inspection door K is placed in a convenient posi- 
tion to allow the mechanism to be examined when necessary. 
L is a butterfly valve, by which it is possible nearly to close 
the aperture. This is only closed when going through 
tunnels, in order to exclude foul air, or when standing in 
stations with the locomotive detached, and it is desired to 
keep the car warm as long as possible. A cross section of the 
ear is shown in Fig. 2. On the right hand can be seen a 
section, through the middle of a seat, showing the air 
passage C, the heater-box M, heating pipes N, and an 
outside view of the tube F. The left-hand part is a 
section midway between the seats. The apertures in 
the floor are 12in. 2in., and there is one of these 
slots between each two seats on both sides of the car. The 


heating is done by means of pipe radiators. These extend 
nearly: the whole length of the car, and are enclosed in a con- 
tinuous boxing, 5$in. by 84in., inside dimensions. Steam 
from the locomotive is used for heating, although with 
proper arrangement of the amount of heating surface hot 
water may be used. The steam is supplied to the radiators 
at the middle of the car, and the condensed water is returned 
to the middle of the car also, and from there is allowed to 
flow through proper traps on to the track. The distance 
between the centres of the galvanised iron tubes F carrying 
the heated air from the heater boxes to the aisle, under two 
contiguous seats, is 354in., and midway between this distance 
the 12in. slot through the floor is situated. Thus, the cold 
air coming through the floor into the heater boxes divides, 
and passes in contact with the heater pipes each way to the 
tubes under the seats which carry it to the aisle. This 
amount of contact, with the proper area of heating sur- 
face in the car, and with adequate steam pressure, is found 
to be quite sufficient properly to warm the car, even in the 
coldest weather. The amount of air taken into the car is 
controlled by the ventilators, which are of the type 
known as the ‘‘Globe.’’ Five of these are used in each 
car over the lamps and one at each end, the latter 
differing a little from the others. The end ventilators 
consist essentially of a register valve and the necessary 
appliances by means of which it is connected to the ventilator 
itself, and attached to the roof. When the valves are open, 
the aperture in the register is a little more than equal to the 
area of the 6in. ventilator tube. The mechanism for regulat- 
ing the aperture is so arranged that when the valve handle 
stands lengthwise of the car, the valves are fully open ; when 
crosswise, the valves are closed. The ventilators were 
originally placed between the lamps, but it was soon found 
that the lamp ventilators were an important element in the 
problem, and could not be ignored. When six end ventilators 
of the end type and five lamp ventilators were used more air 
was taken through the car than could be warmed in severe 
weather, and, consequently, on the first cars fitted up the 
lamp ventilators were partially closed, only an inch or two 
diameter aperture being left for the escape of the lamp 
gases. But this resulted in smoking the head lining ; accord- 
ingly, the combined ventilator was devised for use over the 
lamps. As all the ventilators can be closed or left open, or 
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Fig. 3 


partially closed, it will be seen that there is great flexibility 
in the system. This system was tested last December from 
Altoona to Johnston and back, a distance of about 40 miles 
each way. Fifty-two workmen were in the carriage, and all 
the windows were closed during the journey. The outside 
temperature was 23 deg. to 30 deg. Fah. Rubber bags and 
bellows were used in obtaining samples of the air. Numerous 
trial trips were undertaken and modifications made. In 
making the analysis carbonic acid was the only. constituent 
determined, and frem this the amount of fresh air taken 
through the car per hour by the ventilating system. The 
following are the data obtained from the trip mentioned :— 
Westhound, 

Cubic feet of 
air per car 
per hour. 
26,700 
62,400 


Per cent. of 
carbonic 
acid. 

0-18 .. 


All ventilators closed, Bennington .. 
0-10 


All ventilators open, Buttermilk Falls. 
All ventilators open, standing 20 minutes 
SE as ws, oct nam Wwe | 8a 22.000 
Easthound, 
All ventilators closed, Cresson 
All ventilators open, McGarvey .. .. .. 
All ventilators open, standing 20 minutes 
SE cc ss ss ee. ae ce ce ORD cc ce eee 

In explanation of the figures it may be stated that the 
stations mentioned denote places at which air samples were 
taken. Bennington, on the schedule used, is about 23 
minutes from Altoona; Buttermilk Falls is about 57 minutes 
from Bennington, and Johnstown is about 10 minutes from 
Buttermilk Falls. Returning, Cresson is about 42 minutes 
from Johnstown, McGarvey about 20 minutes from Cresson, 
and Altoona about 5 minutes from McGarvey. These figures 
will give some idea of the interval between samples. 

The system was designed to supply 60,000 cubic feet of 
fresh air per hour to the car, and from the figures it will be 
seen that the results come slightly above this figure. In 
order to test the heating capabilities of this system a car was 
run from Altoona to Harrisburg, a distance of 132 miles, 
when the outside temperature was 10 to 18 deg. Fah. above 
zero, The steam pressure maintained was about 20 lb., and 
from the observations made the following points are said to 
have been demonstrated :—There was no difficulty whatever 
in keeping the car at a comfortable temperature in such 
weather with the ventilating system in normal operation ; 
the distribution of heat throughout the car was satisfactory. 
A few trains having from three to five ventilated cars have 
been running now for a little over a year, and the results 


37,400 
62,400 





have given, so we gather, complete satisfaction. 
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INTER-OCEANIC RAILWAYS. 

On the 26th day of May, 1887, the main ling of th 
Canadian Pacific Railway was opened for traffic through, : 
its whole length of 2906 miles, from Montreal, the St spy 
rence shipping port of the Dominion, to Vancouver on the 
Pacific coast, thus completing the first trans-continenta| 
railway within British-American territory. The st La 
rence River being closed by ice for five winter months Pres. 
to a Canadian winter port was secured by the construction of 
327 miles of railway from Montreal to a connection y vith th 
Maine Central Line, so effecting a junction with the ji 
Brunswick Railway having its terminus at &t. John, From 
this point the Canadian Pacific has running powers o 

: on : ver the 
Inter-colonial Railway to Halifax. The harbours of Halifax 
and St. John are the only ports on the Canadian seaboard 
that are open to ocean steamships all the year round A 
third port, Sydney, towards the north-easterly extremity of 
Nova Scotia, has the Inter-colonial Railway connection 
but the channel approaching that port is liable 
occasional blockade in severe winter seasons. 

Shortly after the completion of the Canadian Pacific Rai. 
way, a second trans-continental railway was commenced 
This is the Canadian Northern Railway, of which about 1599 
miles, including branches, is completed, with 400 miles jn 
course of construction. The main line extends from Port 
Arthur, at the head of Lake Superior, through Winnipeg, to 
the crossing of the South Saskatchewan River, near Saskatoon 
a distance of something over 800 miles. From the presenj 
terminal another week’s work will bring the tracklayers to 
the North Saskatchewan, on their way to Battleford, and the 
rails are expected to reach that place before the winter sets 
in. West of this crossing construction work is in progress at 
several points along the valley, towards Edmonton, where 
connection will be made with a short section of railway which 
has been constructed by a local company holding a charter 
for a line through the mountains to the Pacific, vid the 
Yellow Head Pass. 

For easterly and Atlantic coast connections, the Canadian 
Northern Railway is mainly dependent, at present, upon the 
lake and river steamship lines. The bulk of the east-bound 
wheat traffic is shipped down the lakes to ports on the 
Georgian Bay of Lake Huron, for transfer to the Grand 
Crunk and Canada Atlantic Railways. A smaller proportion 
goes vid Lake Erie, the Welland Canal, and the St. Lawrence 
route, to Montreal and Quebec. In the winter months the 
Canadian Northern gives its east-bound traffic to the 
Canadian Pacific, from the head of Lake Superior. 

The financial syndicate controlling the Canadian Northern 
also holds a majority interest in the Great Northern Railway 
of Canada, which extends from a point on the Ottawa River 
midway between Ottawa and Montreal, to the city of 
Quebec, north of and almost paralleling the Canadian Pacific 
line, which follows the north shore of the St. Lawrence River 
to the same terminal. East from Quebec, the Canadian 
Northern controls a charter granted last year for a railway 
through the maritime provinces to the Atlantic seaboard, 
with a Government grant in aid of cost of construction, 
The entire scheme of the Canadian Northern Railway, there. 
fore, comprises a series of existing railways, with plans for 
construction of intermediate links, designed eventually to 
constitute a through trans-continental route from the 
Atlantic to the Pacific. 

The Canadian Pacific and the Canadian Northern Railways 
are, however, open to a political objection which has much 
weight with the Government of Canada, in the fact that the 
Canadian Pacific eastern extension to the Atlantic seaboard, 
to reach its winter port, passes for 200 miles through the 
State of Maine; while the Canadian Northern main line, 
midway between Lake Superior and Winnipeg, has 60 miles 
of its length situate in the State of Minnesota, owing to the 
great détour necessary to avoid the Lake of the Woods, 
These railways are, therefore, under divided control, politi- 
cally as well as commercially, in respect of all through traffic, 
An order issued by the Washington authorities might at any 
moment impose restrictions on the movement of trains. This 
has led to a demand for an entirely new system of railways 
through the northern country, wholly within Canadian terri- 
tory, comprising a trans-continental line from ocean to ocean, 
with branch lines tapping all important centres of trade. 

To accomplish this purpose, two schemes have been pre- 
sented. The plan proposed by the Government provides for 
the construction of the easterly half of the main line—that 
is, the section from Winnipeg to the Atlantic, about 1900 
miles, by a board of commissioners, the country paying the 
cost of building the railway. The westerly half, Winnipeg to 
the Pacific, about 1800 miles, is to be constructed by a com 
pany, the Government giving a guarantee of 3 per cent. 
interest upon three-fourths of the cost for fifty years from 
date of completion of the line. The company will take a 
lease of the eastern division, and operate the line throughout, 
but all Canadian railways may obtain running powers over 
any sections of the main line on equitable terms. 

The alternative proposition, presented by the leaders of the 
Conservative party, contemplated construction of the entire 
main line from ocean to ocean as a Government work at the 
public cost, and the operation of the railway by a non- 
political commission. On this basis the existing lines of the 
Government railway system from Halifax and St. John to 
Quebec, 767 miles, would be utilised as the eastern connec- 
tion giving access to the Canadian winter ports, so avoiding 
the duplication of eastern lines contemplated by the first 
scheme. This plan has now been definitely rejected by the 
electorate. 

The essential point of the Government scheme is that the 
railway shall be Canadian throughout. All materials and 
supplies for construction purposes are to be purchased in 
Canada, if obtainable there in sufficient quantity and of satis- 
factory quality ; the cars and locomotives will be constructed 
in Canada; the working of the traffic and the tariff of tolls 
are subject to approval by the Railway Commissioners. The 
aid granted by the Government is expressly declared to be 
“« for the purpose of encouraging the development of Canadian 
trade and the transportation of goods through Canadian 
channels,’’ and ‘all export traffic, not specifically routed 
otherwise by the shipper, shall be carried to Canadian ocean 
rts.’’ 

On the western division, surveys have been in progress for 
the last eighteen months. It is understood that the trade 
across the prairie country is definitely selected, but the final 
choice of the route through the mountains to the Pacific 
coast has not yet been announced. On the mountain section 
the surveyed lines offer the alternative of a very circuitous 
route with moderate gradients, against a more direct traverse 
of passes at higher elevation, involving much steeper grades. 





Between Winnipeg and the Atlantic terminal, the preliminary 
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trial lines are NOW being run for the purpose of determining 

. most advantageous route. It is understood that the 
~ north of Lake Nepigon presents engineering 
“ifliculties which may necessitate a considerable deviation 
po the direct line originally contemplated. The crossings 
of the rivers which have their outlet in the Hudson Bay, will 
‘ill for larze outlay in bridgework, and the intersections of 
“height of land,’’ which constitutes the watershed 
the great lakes and the northern sea will require 

ful examination of all the available routes. The 
section east of Quebec will traverse a rough and difficult 
region in the hilly country lying just north of the United 
States boundary. * ‘ : Sea, sheet, 
From a traffic point of view, the district between Winni- 
eg and (Juebec does not offer much encouragement, the 
puntry being for the most part a dense forest, containing a 
very small percentage of merchantable timber, with a much 
larger proportion of ‘* pulpwood ’’ bush, The new railway 
will, however, provide the most direct route obtainable from 
the wheat lands and grazing region of the north-west 
country to the Atlantic seaboard of the Dominion, thus open- 
ing out a great highway of commerce which will unquestion- 
ably serve a political purpose of the utmost importance to 


the empire. 
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EXPERIMENTS ON SOME STRUCTURAL 
DETAILS. 

Ina pamphlet just issued by Lloyd’s Register there are 
detailed a set of interesting experiments on some structural 
arrangements and attachments. Ships’ draughtsmen have, 
at various times, proposed to alter the exact methods of 
assembling indicated by the rules—in some cases to try and 
effect economies, in others to obtain more space; a few of 
these proposed deviations from the normal have been tested 
to destruction under the authority of Lloyd’s at Messrs, 
Palmer’s Shipbuilding and Iron Company, Limited, Jarrow- 
on-Tyne, and the pamphletis designed to give a detailed account 
of the experiments which were made to ‘‘ determine the actual 
efficiencies of some of the proposals.’’ 

There are three different sets of experiments, “ girders 


were better in double than in single shear, as it failed by 
fracture instead of in the rivets like the others, and carried 
a load 12 per cent. in excess. Further experiments were 
then made by fitting 6in. by 6in. lugs or angle brackets 
to the girders under a deck instead of the intercostal plates, 
but the latter carried a load nearly three times in excess of 
the former, the deductions being that the intercostal plates 
in every instance proved immeasurably stronger than any 
other design. 

Whilst it is doubtless very satisfactory to have these points 
authoritatively settled by actual experiment in this manner, 
it appears rather strange that there should ever have been any 
question as to whether or not the intercostal plates would 
increase the strength—the real question rather being, how 
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many times stronger would they prove? It is fairly evident 
that as tested these plates formed the web of a shallow girder, 
imparting a very certain stiffness to the arrangement, and 
coping with the shearing stresses developed under the loads. 
A gain of 250 per cent. in the strength is, however, more than 
would really be expected, and so far the experiments are of 
benefit. But they are robbed of their greatest usefulness 
because there is no information as to how fracture occurred, 
or its precise position, nor is the condition of the samples 
shown after fracture. The addition of an angle to the inter- 
costal plates is stated to have increased the breaking load by 
12 per cent. It appears that if the rivet pitches had been 
lessened the same result might have been obtained, and the 
extra angle dispensed with. It is obviously cheaper to put in 
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under beams,’’ ‘‘intercostal side stringers,’’ and ‘the 
efficiency of the rivet attachment of shell plating to irames.”’ 
Sample structures of the various proposals were made, and 
Messrs. Palmers designed a special hydraulic ram for the | 
purpose of bending them. 

In the experiments on girders under beams the object was 
‘‘to determine the value of intercostal plates to such girders 
a8 are now usually fitted to support deck beams when pillars 
are dispensed with.” The six samples were made to repre- 
sent deck plating with the beams and girders under them, 
three being without and three with the intercostal plates. 
Fig. 1 shows one of the samples as fitted with the plates, the 
corresponding one without them being identical in every re- 
spect except, of course, that the intercostal plate and its angles 
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Were omitted. Three samples of each were tested in order 
to try the effects of a slight variation of design ; in the one 
~~ P channel was fitted under the girder in place of the two 
tin. by 3gin. by gin. L’ , and in the other the channel was 
a and also the intercostal plate was fastened to the deck 
plate by double angles, so as to throw the rivets into double 
Shear. It is stated that the samples which were fitted with 
Mer prEmee: plates collapsed at a load more than two and a- 
had bre. as great as those carried by samples, which had not | 
tt em fitted, whilst the deflections for the same loads were | 
onty about one-twelfth. The samples with the channels 


under proved of the same strength as Fig. 1, except that the ; 


one with the double angles mentioned proved that the rivets 
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a din, than a din. pitch, say, if so doing will save the extra 
angle. There is, however, no information to show whether 
the extra angle acted solely by throwing the rivets into double 
shear, or whether it lent an additional stiffness as well. 
Presumably it did; if so, how much extra load would the 
sample as Fig. 1 have stood if it had had a closer riveting 
pitch ? 

In the experiments on intercostal side stringers the issue 
was whether in deep framing, if the intercostal plate be 
flanged by bending for fastening to the shell plating, it would 
be as strong as if attached by the ordinary angle. Figs. 2 and 
3 show the two methods in section across the samples tested. 
It was proved that they were identical in strength, and 
also that if a deep angle was used, and a shallow plate, 
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as Fig. 4, there was still the same strength present. In a 
couple of samples tested to determine whether small plates 
between the stringers would be as efficient as intercostals, the 
breaking loads for the latter were nearly 40 per cent. higher. 
Fig. 5 gives sections of some samples which were tried totest 
the efficiency of intercostals in preventing the frames from 
tripping. In these cases, with a length of 15ft. and a depth 
of 7in., it was found they did not add to efficiency, since 
tripping did not take place where no intercostals were fitted, 
even in the frames bevelled to 30 deg.; failure occurred in 
every case without tripping. 

it is no surprise to find that a flanged plate gives as strong 
: and effective a fastening as.a connecting angle, always pro- 


vided that the metal is of quality good enough to bend to a 
right angle without deterioration. We can regard so much 
as being now proved. Figs. 2 and 3 collapsed by the inter- 
costal plates failing where slotted out for the frames, and also 
by the shearing of some of the rivets connecting them to the 
shell plating. Where the intercostal plates were discon- 
tinuous, however, the failure was by shearing of the rivets 
attaching the plates to the bottom angle bar. As there was 
the same number of rivets used in each, and the breaking 
load was so much less, this seems peculiar, and appears to 
suggest some small amount of racking, due possibly to the 
several short lengths of plates. The strangest results, how- 
ever, are those in which it is recorded that the frames— 
Fig. 5, b and c—set to angles of 15 deg. and 30 deg., collapsed 
before they would trip. On the face of it one would say that 
they would trip under comparatively light loads, and that 
the presence of the intercostals would considerably stiffen 
them. Such a supposition has been entirely disproved ; in 
the words of the report, ‘‘ the fitting of the intercostal plate 
to the stringers did not add to the efficiency of the frames.” 
We can only conclude that the proportions of the parts had 
been so nicely arranged that the riveting was in every way 
equal to the strength of the plates, and so successfully 
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withstood the tripping action which most certainly must 
be present. 

The last set of experiments, those on the efficiency of the 
rivet attachment of shell plating to frames, is rather dis- 
appointing, since it opens up a very interesting problem 
without giving any real clue to the solution. The question 
was whether when double reversed frames are fitted below 
the lowest deck in lieu of making the entire frame of greater 
depth, more stress was not thrown on the riveting attaching 
the frames to the shell plating. The results proved the 
truth of calculations, Fig. 6 failing before Fig. 7, there 
being, however, only a difference of about 10 per cent. in the 
breaking loads. In Fig. 6 the rivets attaching the frame to 
the plating sheared; in Fig. 7 the web fractured in way of 
the middle rivet hole. Fig. 6 is undoubtedly the stronger 
girder, and it is morally certain that if the jin. rivets had 
been pitched 4in. apart instead of Tin. this would have been 
conclusively proved; double reversed frames are a great 
convenience, and whilst the main object of the experiments 
was achieved, yet it is not placed on record that by an 
alteration of pitch the lesser depth gives the greater strength. 
A noticeable point is that on a span of about 8ft. Gin., fin. 
rivets, 7in. pitch did not collapse under a load of 67 tons, 
with scantlings as in Fig. 7. According to shear developed, 
and presuming this to be a central (?) load, such riveting 
would be totally inadequate according to our usually 
accepted girder theories. This it is impossible to enlarge 
upon however, since there is no information as to the exact 
span, and still less as to the method of loading. This, and 
the lack of sketches showing fractures, &c., constitutes a 
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real drawback to the all-round usefulness of the report. 
Actual experiments on assembled structural members have 
been so few that if Lloyd’s had seen fit to have given details 
of the testing ram used, the method of applying the loads, 
and of measuring intensities and deflections, the places and 
appearance of fractures, and full dimensions of all samples 
tested—had given, in short, a complete thorough record, 
valuable light might have been thrown on many outstanding 
questions, and the results would have been of great value in 
research work. As the report stands it fulfils the primary 
objects of the inquiry, having settled beyond dispute the few 
broad questions raised; perhaps designers will be apt to 
think that since mathematics had previously solved them 
satisfactorily, the money spent on the inquiry might have 
been made to yield a few more scientific facts. 








RoyYAL METEOROLOGICAL SocteTy.—At a recent meeting of this 
society, Mr. F. J. Brodie, F.R. Met. Soc., read a paper on the 
‘* Decrease of Fog in London during Recent Years.” He had dis- 
cussed the number of days of fog reported at Brixton, the London 
station of the Meteorological office, for the 33 years 1871-1903, and 
found that the mean annual number of fog days was 55, of which 
45 occurred in the winter half of the year, and only 10 in the summer 
half. December is the foggiest month with 9:5, the next being 
November with 8°5, January with 8°2, and October with 7°8. The 
clearest months are July with 0°4, June with 0-6, and May with 0°8. 
The greatest number of fog days were 86 in 1886 and 83 in 1887, 
and the least, 13 in 1900 and 26 in 1903, Dividing the 33 years 
into three periods of 11 years each, the author showed that the 
mean for 1871-1881 was 55, for 1882-1892 it was 69, while for 1893- 





1903 it was only 41, there being thus a very marked decrease in the 
number of days with fog during the last 11 years, 
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IMPACT TESTS ON THE WROUGHT STEELS 
OF COMMERCE.* 
By Mr, A. E. SEATON, Member, of London, and 
Mr. A. Jupr, of Birmingham. 

THE objects of this paper are to show some of the characteristics 
and peculiarities of the wrought steel as supplied by steel manu- 
facturers for commercial purposes, to assist in the development of 
a mere rational method of testing the suitability of such steels for 
each particular purpose of the engineer, and to point out a few of 
the peculiarities that are observed in the fracture of test specimens 
and actual pieces of machinery. It is, in fact, the outcome of the 
constant endeavour of engineers to avoid the use of material which 
might be dangerous in the construction of machinery liable to 
severe alternating stresses, and more especially to attempt to find 
the very best steel for those parts liable to shock, owing to the 
inability to make those parts larger in the very fast moving engines 
so much in demand to-day. 

Considerable movement has been made of late towards the 
establishment of a shock test for steel, conducted on a smaller 
scale than is the custom with axles, for instance, where the full- 
sized article is tested. The authors are strongly of opinion that 
progress in this direction is taking place still too slowly, and it is 
therefore the aggregate object of this paper to help towards a 
further appreciation of this valuable test. All the experiments 
have been made on the ordinary steel, as supplied by various 
manufacturers as suitable for such parts. Some of the test pieces 
are from forgings such as crank shafts, connecting-rods, &c., and 
others from the bar steel supplied for stud and bolt making. In 
no case have they dealt with what may be called a “fancy ” 
material, the product of laboratory melting-pots. The tensile 
tests have been made in a Buckton testing machine, while the 
shock tests have been carried out in an apparatus designed by the 
authors to require, as a rule, more than one blow to produce 
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fracture, Such apparatus, as shown in Fig. 1, consists essentially 
of a weight of 6lb., arranged to drop freely through 24in. on to the 
test bar, Figs. 2 and 3, which rests on fixed supports 3in. apart. 
The test bar is 4in. long, so that there is Jin. overlap at each end. 


After each blow the test piece is reversed, In the author's opinion, | 
the apparatus to test the endurance of a material under shock | 


should not be one in which the sample is fractured at the first 
blow, especially for steels that are soft and are really very tough, 
although they admit that for some purposes such a test may be 
instructive and actually necessary for very high carbon steels 
For constructional purposes the engineer is not greatly concerned 
with steels with more than about 0-4 per cent. carbon. Although 
a large number of experiments have proved to them that in every 
case, and with every description of structural steel, the power to 
resist shock has been materially enhanced by oil tempering, they 
have confined themselves mainly to the examination of the 
material as supplied by the makers rather than after any heat 
treatment of their own. 

At present everybody makes tension tests, and trusts more or 
less to them alone. One takes up an advertising or scientific 
article on, say, ‘‘Special Nickel Alloys of Steel,” suitable for doing 
all sorts of wonderful things, and the first and the main thing one 
is expected to be impressed with is the superior tensile and elonga- 
tion results One has occasionally yielded to the temptation to 
use such steels for which a very big price has been paid, but they 
have usually proved no better servants than ordinary material. A 
large majority of engineers rest content with tension tests alone, 
no matter to what use they are putting the steel—-some, perhaps, 
because it is rather an expensive test, taking into consideration 
cost of plant, &c. It is sometimes stated, consequently, that an 
ordinary mild steel—say ‘‘ Admiralty” grade—is not good for 
certain purposes, but that a particular ‘‘ special” steel is perfectly 
safe, &c., because the elastic limit and tensile strength are some- 
what better. 

A similar assertion is made in the sixth report to the Alloys 
Committee in reference to heat-treated steel for guns. How much 
is this tensile strength and elastic limit thereby raised’? The 
answer is, Anything from about 5 to 30 per cent, 

The following are the tests that can be made on most pieces of 
metal, steel in particular :—(1) Tension and elongation ; (2) com- 
pression ; (3) cross bending ; (4) hammering out to a point or thin 
edge ; (5) fatigue by gradual reversal of stress either by bending 
in one plane or by rotation, as adopted by Wohler, Professor 
Ewing and others; (6) the same, but with the stress uniformly 
distributed over the section, as suggested by Professor Osborne 
Reynolds ; (7) impact on unnotched bars; (8) impact on notched 
bars ; (9) chemical analysis ; (10) micro-analysis. There may be 
variations of the above, 

The general uses of steel may be divided into three main 
groups :-—(a) Structural work subject to steady loads only, such as 
boilers, buildings, tanks &c.; (b) structural work subject to 
recurrent loads of one kind. at intervals, in addition to the load 
due to its own weight, such as bridges, &c.; (¢) structures subject 
to rapidly repeated loads of one kind, all more or less suddenly 
applied, as with bolts and studs, rails, &c. ; (d) structures subject 
to alternating loads, such as in the fixed and moving parts of 
machinery in general, and in many parts of a ship. 

For the first two there is no doubt that the tension test is a good 
and sufficient one, as the predominant stress is certainly pure static 
tension, but it will be insufficient for the very heterogeneous groups 
(-) and (d).- The question may then be asked, Which of the tests in 


conditions, in the crank shaft, for instance, it will occur. 
in only one machine. 


similar conditions. 


area at the bottom of the t 
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with a series of blows!” It may be possible that they do so in 
some instances, but there are a few considerations which 
incline the authors to the opinion that this is not the case as a 
general rule, 

Fig. 5 is taken from a paper by Professor J. H. Smith, read 
before the Royal Society.* Some of the members may have already 
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Piagrom for Failure under Reversals of Direct Stress. (Prof. Smith ) 
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tke above long list is really a true universal gauge of the suitability 

of a piece of steel for any purpose it may be put to’? Asa help to 

answer this question, attention may be drawn to the following 

analysis of stresses in the steel parts of an up-to-date steam engine 
moderate size : 

Per cent. 
| ee eee ee ee 
Constant tension and compression (range wes ) 1-30 

x 
Constant tensionand shock .. .. .. .. «. 
Alter: ating tension and compression with shock 
Repeated tension (from a constant to max.) with 


ES ee 
Miscellaneous and doubtful. . 


It will be seen that 87-6 per cent. of the whole engine is subject 
to more or less thock, while pure tension forms an insignificant 








percentaze of the total stress ; vibratory or alternating stress, where 
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2 + 6 
Reversals in hundreds of thousands 


seen it. The authors are indebted to Professor Smith for its 
reproduction. The experiments on which this diagram was based 
were not made in the Wihler fashion and as adopted by Mr. Stead, 
Professor Ewing and others, where reversal of stress is obtained by 
means of arotation. Here the stresses were pure tension and 
compression distributed uniformly over the section, and not as in 
their experiments, with the maximum stresses at the surface 
The variation of stress practically followed the sine law. 

There are also exhibited portions of some broken studs in which 
the working stress probably never exceeded 2} tuns, and certainly 


para 
Tf 


THe Emo ncer 


Fic, 6. 
Fracture of Studs. 





could not by the most extreme method of calculation have exceeded 
4} tons per square inch. Some examples are shown in Fig 6, and 
to which the same remarks apply. The stress given above is the 
maximum, and the variation of stress was from the initial ‘‘ nip-up ” 
to this value. In no case did the rate of variation exceed 350 per 
minute, and the stresses were in all cases variable—that is, of the 
same sign—and not alternating, from + to -. The curves in 
Fig. 5 alone show that, with a range of stress anything below about 
114 tons per square inch, and with 1880 reversals per minute, it is 
impossible to break such asteel bar, The total number of varia- 
tions in six particular cases of the broken studs was as follows :— 


ee aa RR Rr 
which represents after all only a short life of a few days in the case 
of some modern engines, From consideration of the relative speeds 
at which the variations were made, and the limiting condition as 
determined by the diagram, much more ought it to be impossible to 
break these studs by the mild ‘‘ varied stress” treatment actually 


meted out to them. From the above two considerations it would 
appear reasonable to conclude that the effect of alternating or 
variable stresses of the magnitudes determined by the usual factors 
of safety, and especially in those cases where the stress is nearly, 
if not quite, uniform over the whole area—as distinguished from 
those cases where it varies, as-in a beam from 0 to a maximum 
at the surface—is quite harmless, Something of a more searching 
nature must be looked for, and it seems as if it can only be 
nets that is, a number of minute blows more or less persistently 
applied. 

PT here have, no doubt, been many cases where mild steel forgings 
of this kind have, to all appearances, broken in an unaccountable 
way. In some cases under the author’s notice the shanks of studs 
have been reduced very considerably, so that the area was only 
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the transition from one kind to another is gradual (say, following a about one half that at the bottom of the thread. 
sine law), and unaccompanied by shock does not occur at all in 
normal conditions, although it may be conceded that, vasa: * ag 

is is 
If, however, various other machines are 
examined, it will be found that nine out of ten are working under curious still, in at least three cases under their notice, a m- 


Referring to the steam engine, there are important parts, 
such as the piston-rods and connecting-rods, that, under ideal 
conditions of working, are subject mainly to direct alternating 
stresses. When, in the majority of cases, a piston-rod gives way, 
it breaks at the end through the line A B, Fig. 4, and not through 
the smallest area C D, supposing that happens to be less than the 

eat In fact, it is dislocated through 
a section where the effect of repeated blows can accumulate. There 
is undoubtedly, in addition to the suddenly applied steam loads, a 
series of true though comparatively minute blows, with proper 


adjustment, arising from the necessary slackness in all the ! medium grade steel 

The question may be asked, ‘“*Why do not this rod and 
similar pieces of machinery break in the same place by the 
accumulated effect of stress reversals or variations, just as well as 


Yet wi 
single exception they all broke through the thread. In fact ate 
one or two of such studs have had for unavoidable reasors 4 } 
thread at one end than at the other, but they broke through the 
larger thread and not through the smaller thread, Mote 


pe annular ring has broken between two adjoining threads - and 
urther, these threads rarely break at the ends of the nuts but 
in various places, often somewhere ia the middle, In the casg of 
those cut up for testing, the usual tensile tests were \uite satic 
factory, and in one or two wherean analysis was taken of the metal 
close to the fractured surface, it was also quite satisfactory, By 
on being subjected to an impact test they all Gave exceedingly poor 
results. For instance :— 

(A) broke after only 1 blow 

(B) a o 13 blows 

(C) ” 9 ” 

(D) ” 7 

From numerous tests it is found that the average impact strength 
with this particular machine —Fig. 1—for Admiralty mild steg) 
ordinary forging quality is equal to about twenty blows. Thi, 
would be for articles having scantlings of a few pounds, 'The 
maximum for the grade and for similar scantlings may be taken at 
about thirty. Thus, all these test specimens from broken articles 
gave results considerably below the expected average 

There is yet a third point in favour of the contention that failure 
is by shock, and not by true alternating or variable stresses, It jx 
well known that the resistance to alteroating stress—rotation method 
—increases with the carbon content and elastic limit of the steg} 
but the resistance to shock decreases with an increase in those 
factors—for ‘‘ normal” steel. 

It has been found in a large nuwber of instances tht where 
fracture has occurred after a few hours’ work when usirg normal 
0-25 to 0-3 C,this occurrence has been either 
greatly delayed or indefinitely postponed by the substitution of 
low-carbon steel), especially when in its best toughened — fine grained 
—condition, Therefore, apart from the question whether even 


Fis. 7. —Curve of Marimum Shock Strength 
of Commerciul * Pearlitic” Steele. (Forged or Rolled Quality.) 
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thirty blows given by this particular machine is a good and 
sufficient insurance against fracture, the point is that it is not satis. 
factory to subject all steel to one particular test, just because that 
test may be a suitable one for large quantities of it for one 
particular purpose, Let there be these particular tests for bridge 
steel and boiler steel by all means, but steel that will be used for 
the miscellaneous forgings of machinery in general should be tried 
by its own crucial tests. Car axles, cranks, and similar articles 
perhaps should be subjected to analternating stress by the rotation 
method, instead of by the shock test, as in their case also the ten- 
sion test is almost useless as a gauge of the suitability of the 
material. Professor Ewing and others have shown most con- 
clusively that the resistance to an alternating stress of the kind 
adopted in their researches bears no relation to the resistance to 
pure tension.* There is plenty in each of the aforementioned 
groups of the uses of steel to warrant different testing methods 
when necessary. 

Reverting to the question ‘‘ Is there for groups (c and ¢) in par- 
ticular one comprehensive test for steel forgings!’ The following 
appears to be the practical answer :—‘‘Nimple tension” is not. 
‘* Bending” is notsutficient. ‘‘ Impact” on plain bars is doubtful 

certainly too tedious if without distortion. ‘‘ Reversal of 
stress" by either method—before described—is fairly good, but 
‘‘impact on a notched bar” is best of all: First, because it appears 

to be a gauge of the preponderant stress 
(It is doubtful whether “stress” is the 
proper term to use ; ‘‘ dislocating agent 
would be better, although even this is 
hardly correct, as will be shown in 
Part 2). Secondly, because experience 
shows that, with absolute certainty, 
there is always a good enough ductility 
when there is a good resistance to sheck. 
But it is known equally well that there 
may be obtained an excellent tension 
and elongation result from steel which 
is quite incapable to resist shock. 
Thirdly, because 99 per cent. of all 
forgings are notched in some way or 
other, not necessarily with a V_ nick. 
Moreover, sharp edges, internal and 
external, cannot always be avoided in 
machine design, or even deep scratches 
in actual construction. 
It must not be concluded that the 
factors of elastic limit, &c., are dee- 
pised, but since the forzes that cause breakage are, in prac- 
tice, far below the elastic limit in magnitude, and, moreover, 
as the factor of safety is quite arbitrary and the same in no two 
pieces of machinery, it seems to the authors that the cart is put 
before the horse to a great extent, In fact, under the usual condi- 
tions of design, one knows enough about the elastic limit, which can 
only vary in a given grade of steel between comparatively small 
and insignificant limits, whereas the shock strength can vary almost 
between infinite limits, 

From the very many bars that have been tested by the authors, 
they have found the number of blows to produce fracture is a fair 
gauge of the toughness or anti-brittleness. But there is no rela 
tion whatever between this result and the tensile results, except 
what bas previously been mentioned, namely, that if the impact 
result is good, the elongation is sure to be good too ; but, on the 
other hand, a steel showing high tensile strength and good elonga 
tion may be useless to resist shock. For example :— 


Tension. Elongation. Impact. 





Tons per ‘Per cent. 
Blows. 
Cold-drawn har of very low | (a) ’ 1 
(less than 0-1) carbon steel f (/) 27 180 
Low carbon steel (0:15 « . 175 
Mics ee. Se sx cae ea b 5 
Medium carbon steel (0-25) (a) | 
. Perera as Oe 
Mild cast steel (0-35 C.) (a) ' 
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Although there is no relation between the tensile-stress test and 


| the alternating-stress test, or between the tensile test and the 
| shock test, the authors are not pre’ 


to say that there is no 
relation between the alternating:stress test and the shock test. 
They will, indeed, be glad to learn that there is a close relation, 
since then the controversial ground as to the nature of the forces, 





“ “Journal, Tron and Steel Institute, 1903, 





na 


nota p> 


eae ee 






trength 
1 steel, 
. me 
The 
ken at 
articles 


failure 
It is 
nethod 
Steel, 
those 


Where 
ormal 
either 


Nov. 25, 1904 


THE ENGINEER 


529 











— 
: + or ‘shock,” is at once eliminated. They think it 
easy relation does exist, because, although there are 
possi . in the disturbance of the metal in the vicinity of the 
cifiere® the radical phenomena—“ dislocation ” and ‘‘ cleavage ” 
soeonyy cama, A short consideration of these phenomena is 
sean in Part 2. 
ie a ort y of steel users require that they shall be able to use 
vary steel as supplied to them, and without annealing, 
an pot or other heat treatment, The authors, therefore, urge 
ee ar gineer should demand of the steelmaker a greater 


the ee by his part to produce and supply the ordinary grades of 
S ] with a more uniform ‘‘shock ” quality. : 

se hotographs, thrown on the screen, were used to illustrate the 
tencture of steel, It is, of course, to expected that brittleness 
pee increases with the earbon content, but the authors are con- 


ae at the falling off in this respect is far more rapid than the 
oye ge engineers are aware of, And further, they believe 
ey has been in a great measure unobserved, owing to the 


ak ol of the tensile as the only test ; and they are also led to 
Ht by the fact that the very toughest ‘fancy ’ steels—as dis- 
‘i quiahed from the natural or normal pearlitic steels—are often 
od from what is more or less equivalent to high carbon 
Loe such, for example, as the nickel alloys, where the ferrite is 


olly displaced by a composite mixture, 

almost wt hors ws come . the poe Boe that, given a certain 
ercentage of carbon in steel (1) it is impossible in any given mass 
P roduce a grain below a certain size and still preserve the eutectic 
=e (2) There is 4 minimum brittleness upon which it is 
impossible to improve while still retaining the pearlite eutectic. 
(3) This brittleness increases very ra idly with the increase of 
carbon, especially at or about the “mild” region. : 

From the results of numerous experiments, they arrived at the 
results shown on diagram Fig, 7, which gives approximately re- 
lative values of minimum brittleness or maximum toughness under 
k. For instance, it may be expected that with articles of approxi- 


as pearlite. 


pore y the same scantlings and in their pearliticcondition, those hav- 
ing 0-2 per cent. carbon will be five times tougher to resist shock than 
those with 03 percent. This diagram is intended to apply to forged 


or rolled steel and not steel castings—at any rate, not such as 
usually supplied. Since in a ‘saturated ‘i steel the line of fracture 
is nevessarily through cage an exceedingly brittle substance 
compared with ferrite, the next natural conclusion from this is 
that the lino of fracture will be in all cases through as much 
pearlite as it possibly can, There also appears to be yet a prevalent 
idea that fracture of any kind takes place more or less along the 
crystalline grain junctions, : 

The series of photographs thrown on the screen showed :—First, 
that iv any grade of steel of the range under consideration, the 
line of fracture does not go through as much pearlite as possible ; 
further, that it distinctly avoids doing so, but really goes through 
as wuch ferrite as possible, Secondly, that fracture through the 
ferrite crystalline junctions is extremely rare, and really is prac- 
tically always through cleavage planes. 

The authors have also observed that the fracture through 
pearlite is not junctional, that is, between the lumps ; neither is it, 
asa rule. parallel to the laminations, but appears to follow an 
erratic course both in saturated and under-saturated steels ; in the 
latter the «controlling agent is evidently the ferrite, but in the 


Fic. 8.— Expansion (Linear) of Pearlite and Ferrite. 
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ormer the reason is gbseure.. This, however, is outside the limits 
of the paper in view of the above two statements, but it adds 
weight to the appreciation of the obstinate action of pearlite. It 
will thus be seen that by the first statement above, there is a con- 
tradiction to the second natural conclusion arrived at—above-—that 
fracture would of necessity take place through a maximum of 
pearlite. There is also an apparent contradiction to the’ first 
natura! conclusion that increased brittleness is the outcome’of ‘an 
increase in the quantity of pearlite. - To this latter it is ohvious, 
of course, that there is no real contradiction, seeing that carbon is 
the only variant, 

The distinction between fracture by true alternating stress and 
by shock is not quite clear in sections taken from the interior ofthe 
article. Since there is little or no drawing out of the crystalline 
grains, it follows that separation by consecutive or progressive 
slipping will not be’nearly so drastic as in the case of the tension 
specimen, It should therefore be much more difficult to obtain a 
slip-band appearance by etching a specimen broken by an alter- 
nating stress considerably below the electric limit. Nevertheless, 
on comparing the two specimens, it appears that the fracture by 
altarnating stres3.is accompanied by small cracks and fissures in its 
immediate vicinity to a much greater extent than is the case with 
the fracture by shock. Further, slip bands—or minute parallel 
fissures—are often visible, close to the edge of the alternating 
sectary but they have never been discovered near a shock 

racture, 

In general, therefore, the remarks in this connection apply to test 
specimens. ‘The authors have, as have been seen, plenty of articles 
broken by what they believe to be shock, and there appears to be a 
porfect identity between the microscopic appearance of the fracture 
of these articles and their test bars broken by shock. 

The results are summarised as follows:—(1) Impact test-bar 
fracture is through ferrite, and has no slip bands ; (2) fractured 
bolts, &c., show no drawing out orslip bands ; (3) alternating stress 
—rotating—test-bar fracture is through ferrite, with external slip 
bands in profusion, and internal slip bands sometimes visible, but 
there is no drawing out of crystals ; (4) tension test-bar fracture is 
accompanied by slip bands in profusion, and with the crystals very 
drawn out ; (5)—(from Part 1.)—fracture by direct intermittentstress 
ishighly improbable. The only conclusion that seems possible from 
the above is that the fracture and method of producing the fracture 
is of a similar nature in the articles that break mysteriously and in 
the impact test bars broken by a number of blows, that is, by a 
§>reading crack. 

‘the authors having conceded the admitted existence of three 
cr.'.cal temperatures, say of the sectional period :—It is highly 
probable that there are p Partin of volume of the components that 
take piace simultaneously with the chemical or allotrupic changes, 
whichever may occur ; but the range of temperature is small and 
the volumetric changes of the components will be sudden, so that 
vither there wil] be approximate mutual action or else gaps will be 
formed, Tho former seems to be the mere probable, as there is 
no evidence cf any gaps under the microscope, and their existence 


is not confirmed by any of the peculiar ways steel fractures under 
various forces. Further, the phenomenon of expansion during 
plasticisation at the higher temperatures may be present in the 
carbon-laden components at their lower plasticisation tempera- 
tures. But between the first and cold there is a very long period 
when the pearlite is constantly contracting at a different rate from 
the ferrite. 

Supposing that theauthors’ relativelcoefficients of expansion—Fig. 
8—correct, then, since the pane is contracting at a greater rate 
than the ferrite, it means that it is acting as a sort of hydraulic 
expander to the ferrite instead of a hydraulic press, and this effect 
will increase with the increase of carbon, There would therefore 
be an increasing tendency to hollowness in each individual ferrite 
grain in much the same way that a piece of lead, for example, 
sinks down when cooling, and with this tendency they think it is 
quite reasonable to suppose that there isa corresponding tendency 
to easy separation through the grain either individually or in 
series. And in the case of the higher carbon steels, where the 
quantity of ferrite is small, there would alternatively be an increas- 
ing tendency to separation between the ferrite and pearlite. 

A deduction is therefore arrived at that harmonises the appa- 
rently anomalous facts that the line of fracture avoids going 
through pearlite ; that the line of fracture avoids going through 
the junctions ; and that brittleness increases with the carbon 
content, And, further, the larger the crystalline grains the 
greater the weakness, which is not only confirmed by their 
numerous test bars examined, but by the intensely brittle results 
that are produced by long annealing. Supposing that the co- 
efficient of expansion of ferrite be greater than ‘that of pearlite 
there would still be the tendency Pp in the ferrite, but it 
would be a decreasing tendency with the increase of carbon. On 
the whole, therefore, the authors think their experiments and 
observations are confirmatory, 

In the foregoing, the subject-matter has been strictly confined 
to the strength, &c., of steel in its natural condition, or that con- 
dition produced by the comparatively slow cooling process of 
ordinary manufacture. The shock strength of ‘ treated ” steels, 
however, is a matter of equal, if not greater, importance 
‘* Treated,” means any process whereby the steel is left in a more 
or less artificial condition as distinguished frem the natural con- 
dition just discussed, such as oil-hardening, water-hardening, 
tempering, and allied processes, The authors have not had the 
time nor facilities for conducting a complete series of experiments 
with these steels, but they have done quite sufficient to be assured 
of the fact that the shock strength of oil-quenched mild steels 
particularly is not increased a mere matter of 20 per cent. 
(720 deg. Cent. in oil, 0-25 deg, Cent.) to 130 per cent. (1200 deg: 
Cent. in water), as is the case with the tensile strength, but on an 
average 500 to 600 per cent, more than the shock strength of the 
natural steel in its best condition. Moreover, oil-quenching 
appears to possess the highly important property of ‘levelling 
up” the shock strength of steel to a fairly constant value. 

Thus there may be two similar articles made of the same grade 
of steel, the one coarse and brittle and the other fine and tough, 
and possessing a maximum shock strength. Oil-quenching will 
increase the strength of both to a common value, the increase in 
the one case being, perhaps, several thousands per cent., and, in 
the other, the 500 or 600 per cent. above refer: to, 

They think that practice with such thingsas gun barrels shows 
this also very clearly, and they have no hesitation in saying that 
whereas the tensile testing machines practically make no distinc- 
tion between the steel that is utterly unfit, and that which is 
eminently fit for the parts of a machine subject to shock or 
vibratory stresses, the drop testing apparatus does most certainly, 
and without fail, make the discrimination; and further, that 
wherever the drop testing machine shows a steel to be good, the 
tensile testing machine corroborates it. Therefore, it may be con- 
cluded that while the drop testing machine isa certain and reliable 
guide to the maker of such structures, it is equally the friend of 
the construction of other structures, subject only to tension or 
compression steadily or constantly applied. 

Attention is particularly drawn to-the shock strength of bright 
rolled bar. It is a remarkable fact that, until quite recently, all 
the bright bar on the market, with the exception of about two 
British makes, appeared to be quite rotten under shock, snapping 
off in all cases with only two or three blows, and not improving 
very much by oil-quenching.. The authors have not had occasion 
to obtain analyses of the numerous samples of bright bar they have 
tested, but in the majority of cases the carbon content was stated 
to be from 0-11 to 0-15 per cent. 

In those samples-which~met~ in other respects the Admiralty 
specification, the shock strength was worse than that of lower 
grades, The reason for the generally inferior results may be due 
to the drastic rolling process, but the fact remains that good bars 
can be produced with certainty by a few makers, They are, how- 
ever, glad to observe that other makers are rising to the occasion, 
and that improvement is rapidly being effected, and without the 
accompaniment of a prohibitive price, They would, nevertheless, 
recommend due caution on the part of those using the larger sizes 
of bright bar for important parts of machinery. The number of 
blows that good bright bar will stand appears to be about the same 
as for ordinary bar of the same grade. 











MIDLAND INSTITUTE OF ENGINEERS. 

THE Midland Institute of Mining, Civil, and Mechanical Engineers 
met.on the &th inst.-at. the Royal Victoria Station Hotel, Sheffield. 
The large company included representatives of the Yorkshire 
Colliery Managers’ Association. Mr, T, W. H. Mitchell presided 
over the meeting, and said that when he took up the duties of 
secretary in 1890 the number of members was 174, and the ont 
of minerals in Yorkshire for the year ending December 31st, 1889, 
was 22,475,749 tons, At the end of the last financial year the: 
had a membership of 305, and the output for the year end 
December 3lst, 1903, was 29,168,792 tons, They had now one 
member for every 96,000 tons raised, as. compared with one 
member for every 1,291,000 tons raised in 1890, ferring to the 
different opinions given with ronpent to the British coal industry, 
Mr. Mitchell stated that the subject was entirely one of £8, d, 
The better seams would always be worked first, and, in his opinion, 
nobody could appreciate to the full the mining wealth of the 
country at the present time, for the exhaustion of one seam 
seemed to produce an extra exertion on the part of workers and 
users for dealing with the next best and, most probably, deeper 
seams. Mr, Mitchell dealt at some length with the question of 
rescue work, and, with reference to the eer pay and other 
appliances which would enable work to be carried on in a noxious 
atmosphere, said he believed most of them would shortly be asked 
to take up this question financially and practically. r. M. H. 
Habershon afterwards read an interesting paper on ‘‘ The Work of 
a Joint Colliery Rescue Station.” Groups of collieries or pits in 
the same neighbourhood, it was urged, should. have at hand, and 
always available, means by which a small number of trained men 
would be able to penetrate a noxious atmosphere for the purpose 
of exploration ped x perform such work as the fixing of shafts or 
temporary stoppings, opening or closing doors, and the carrying 
out of injured or helpless men. For this it was necessary to pro- 
vide improved aeepest > ramps portable electric lamps, and a 
station at which men could be regularly trained, oxygen and other 
necessaries kept, and the apparatus maintained in proper order, 
A building ak as descri had recently been erected mms Bad 
the Barrow Hematite Steel Company, Messrs. Newton, Chambers 
and Co., and the Wharneliffe Silkstone Colliery Company, in a 
central position, conveniently situated for their respective 
collieries. Mr, Habershon described the apparatus known as the 
Giersburg pneumetaphor, which has superseded the Meyer helmet 








in this work. The experience of twelve months’ practice at each 
of the three subscribing collieries had pointed to the need for com- 





bined action, or an instalment sufficiently large to ensure that al! 
the apparatus be maintained in perfect condition, and so that 
there should always be a man at hand thoroughly conversant with 
every detail of the apparatus and its use. No difficulty had been 
found in getting suitable men to wear the apparatus and to prac- 
tise until they could wear it a reasonable time, and he expressed 
the view that the result would be well worth the trouble and the 
slight expense involved. 

he annual dinner, held in the evening, was attended by repre- 
sentatives of the mining, engineering, and allied professions of 
Yorkshire and Derbyshire, The toast of ‘‘ The Mining Interests 
of the Country aud the Coal Trade” was proposed by Mr. Sam. 
Fay, general manager of the Great Central Railway Company, 
who said that the prosperity of railways, particularly ee 2 
such as the Great Central, was bound up with the coal trade. 
They got one-third of their revenue from it, and they could not do 
without it, Mr. W. E. Garforth, Altofts, responded. Mr. G. B. 
Walker, J.P., in proposing ‘*H,M, Inspector of Mines,” paid a 
high tribute to the work done . a Mr. W. H. Pickering, H.M. 
Inspector for Yorkshire, who is about to take up an important 
position in India. Mr. Pickering responded. Professor O'Shea, 
of the University Uollege, is succeeding Mr. Mitchell as secretary 
of the Institute. 








PrevenTinG CoLtitiery Cace Accipents —Mr. W. H. Cryer, 
an engine tender employed at the Tinsley Rolling Mills, Sheffield, 
is reported to have invented a means of preventing the accidents 
which occur in colliery shafts through the breaking of the ropes by 
which the cages are lowered, By Mr. Cryer’s invention it is 
claimed that as soon as the rope breaks the cage is brought to a 
dead stop ; further, that the heavier the weight upon it when the 
break occurs the more certain is it that the cage will be held until 
the rope can be repaired. Mr, Cryer has never had anything to 
do with coal mines, but he has veen deeply interested in the 
accidents which have been caused through cages falling, and this 
has set him to study preventive appliances in the leisure left 
after following his ordinary occupation 


THE Tartrr ComMission,—The Tariff Commission has held four 
meetings during the Pay fortnight at the Whitehall Rooms, under 
the chairmanship of Sir Robert Herbert, G.C.B,, making seventy- 
five sittings todate. At the last four meetings evidence was taken 
in regard to the engineering, building, furniture, and textile 
trades, The witnesses examined in each section were as follows :— 
Engineering: Mr. John McLaren, J, and H. McLaren, Midland 
Engine Works, Leeds, engineers ; Mr. George Cradock, Geo. 
Cradock and Co., Wakefield, wire drawers and rollers. Building : 
Mr. J. Howard Colls, Colls and Sons, 5, Coleman-street, H.C., 
builders and contractors. Furniture: Mr. W. H. Grenfell-M P. 
for the Wycombe division of Bucks—made a preliminary state- 
ment on the history and development of the trade of High Wycombe 
and district ; and the following witnesses were examined :—Mr. 
Walter Birch, William Birch, Limited, High Wycombe, and 370, 
Euston-road, London, chair manufacturers, cabinet makers, and 
upholsterers ; Mr. Charles Skull, W. Skull and Sons, Limited, 
High Wycombe, and 45, Berners-street, W., chair manufacturers, 
cabinet makers, and upholsterers. Textiles: Mr. James Mackay, 
Palmer and Mackay, Trowbridge, woollen manufacturers ; Mr. H. 
Lovell Hewitt, Kemp and Hewitt, Limited, Innox and Silver-street 
Mills, Trowbridge, woollen manufacturers; Mr. Alfred Sykes, 
Joseph Sykes and Co, Limited, Brockholes, near Huddersfield, 
woollen manufacturers, 

GoLp Coast RatLway.—Mr, Allison Smith has been appointed 
locomotive superintendent for the Gold Coast Railways, West 
Africa. He will hold his position directly under the Colonial- 
oftice. Mr, Allison Smith was formerly locomotive superintendent 
to the New Zealand Government Railways, in which capacity he 
designed and built the extensive locomotive workshops at Adding- 
ton, near Christchurch, the principal establishment of the kind in 
the Colony. Locomotive building is now carried on to a large 
extent in the Addington workshops. Subsequently Mr. Allison 
Smith held the same position on the Victorian Government Rail- 
ways (Australia), where also he designed and built the workshops, 
and where he entirely reorganised the service, establishing large 
reforms in method and discipline, particularly in the standard- 
isation of stock, which avoided the necessity of keeping large 
stocks of duplicate parts, the result being very material economies. 
Later Mr. Allison Smith acted as consulting engineer in con- 
nection with the designing and construction of the vast loco- 
motive works for the railways of West Australia, Since his return 
to England he has brought out the automatic buffer coupling—or 
A BC system —of automatic couplings which he invented some 
years before, and which is now being tried in this country and 
elsewhere with, we are told, very favourable results, Mr. Allison 
Smith is to leave England on the 3rd. December to enter upon his 
new duties. 

Royar. ARsENAI. ASSOCIATION OF FOREMEN, WooLWIcH.—The 
first of the series of papers to be given during the coming -session 
before this association was read by Mr. J. Pickin, of Alfred 
Herbert, Limited, tool makers, Coventry, on the 15th inst., Mr. 
F, Penny, president, being in the chair, His subject was, 
‘** Examples of Modern Machine Work,” and in dealing with it he 
found occasion to enter fairly fully into the big question of work- 
shop organisation. Special prominence was given to the necessity 
of inter-operation examination in the machine shop, as effectually 
preventing any further labour being wasted on a spoilt job, also 
ensuring that the machine hand at fault renews the spojlt part. 
After touching ‘on the various machine tools, and showing the 
methods by which certain jobs were finished accurately and 
economically on them by the use of ingenious jigs, he went on to 
speak of the advantages of a tool store. When this department is 
well erepres and the distribution of tools well organised, the 
machine hand does not require to grind his tools, nor to leave Lis 
machine to obtain new ones, the tool being ground by the tool room 
staff and distributed by messengers. The turret lathe naturally 
engaged a good deal of the lecturer’s attention. He said that while 
no work was too difficult for the modern turret, as great a degree 
of accuracy was obtained as in the ordinary lathe, with less tax on 
the skill of the operator. Also, on this machine, unlike- the full 
auto, it was not necessary to have big batches of work before the 
job could be turned out economically. It was common practice to 
set a machine for as few assix pieces, the difficulty of setting being 
met by fixing a setting price, thus making the number of pieces to 
be machined immaterial to the operator. By means of lantern 
slides, Mr. Pickin went on to show various jigging operations, a 
feature of which was the disregard for expense in the manufacture 
of the jigs, which would only be justified by very large orders. 
Having laid stress on the advantage of the polishing shop, where 
rough, round articles were brightened on a polishing machine, 
costing one-twentieth of the lathe on which this work was too often 
done, the lecturer brought his paper toa close by showing a few 
examples of jobs on which enormous saving had been effected by 
transferring them from the turnery tothe turret shop, Discussing the 
paper, Mr. J, B. Wood suggested that such perfect workshop orga- 
nisation as that described by Mr. Pickin would entail considerable 
indirect charges, and might easily lead to the works being over- 
staffed. He further said that where shop prices were fixed by an 
office staff, the estimator had to consider the time for fixing a job 
as well as the actual machining time, and this called for. highly 
trained and intelligent rate-fixers. These last, he seemed to think, 
were rare birds, Replying to Mr. D. W. Bremner, who sought 
information on the question of lubrication, the lecturer's experience 

inted to the use of lard oil for working on tool steel or on the 
ull autos, and one of the patent soluble vils on the semij-autvs, 
where lack of lubrication of any part could be at once detected 
by the operator, A vote of thanks to the Jecturer, moved by the 
chairman and warmly seconded by Mr, C, White, concluded the 
meeting. 
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VACUUM CESSPOOL EXHAUSTER. 


For some time now Messrs. Merryweather and Co. 
have been making vacuum cesspool exhausters arranged 
to be drawn by horses. The pumps for these machines 
had formerly to be worked by hand. This firm has 
recently considerably modified and improved the old 
method by introducing motor power, instead of horses, 
for traction purposes, and for driving the air pump. The 
action of the apparatus is simple. A large tank from 
which the air has been exhausted by a pump is connected to 
the cesspool by means of flexible piping. Upon opening a 
valve in the tank to which the piping is fastened, the contents 
of the cesspool is drawn up into the cylinder, without coming 
into contact with the atmosphere. The accompanying 
illustration shows the latest type of machine. The engines, 
boiler, pumps, and tank are all contained in the same 
carriage. The framework is constructed with channel irons, 
having steel cross stretchers shaped to carry the tank and 
boiler, and is carried on ordinary plate springs mounted on 
artillery wheels, having din. steel tires. The tank in thenew 
machines is of the same 
type as has always been 
used, and is made up of gal- 
vanised steel plates riveted 
together. It hasacapacity 
of 700 gallons. It is fitted 
with a manhole for cleaning 
purposes, depth gauge, air 
exhaust valve, vacuum 
gauge, and a full-way valve, 
screwed for taking the 
piping. The latter is made 
of galvanised steel, 4in. in 
diameter, and has gun- 
metal screw connections at 
each end. When not in 
use the piping is carried on 
brackets at the side of the 
tank. The motive power is 
obtained from one of the 
makers’ ordinary 25 horse- 
power fire engines, with 
cylinder Tin. in diameter, 
and 4in. stroke. Placed 
immediately above the 
cylinders, and tandem with 
the engines, are two double- 
acting air pumps, with 
cylinders 64in. diameter, 
for exhausting the air from 
the tank. These pumps are 
capable of creating a 
vacuum of 25in., and when 
the apparatus is working 
they can, it is stated, 
maintain 15in. vacuum. As the engine and pumps are 
in tandem, the latter are always removing air from the 
tank, so that by the time the machine has moved from one 
place to another, a vacuum has been created. The exhaust 
air is passed into the fire-box of the boiler, so that there 
should be no objectionable result on this account. The 
ratio of the gear from the engine to the countershaft contain- 
ing the differential gear-box is 2to1, The power is trans- 
mitted to the driving wheels, which are 3ft. in diameter, by 
a Brampton chain, from two sprocket wheels at the end of 
the countershaft. The boiler is one of Messrs. Merry- 
weather’s quick steaming type, as used in their fire-engines, 
with the exception that the water space and tubes are larger. 
It works at 1201b. per square inch pressure. The boiler is 
suitable for either oil or coal fuel; the lattermethod is usually 
adopted for this class of work. A hauling gear has also been 
fitted, so that soft ground may be traversed, if necessary. 
The gear consists of a drum with toothed gearing at the 
side, carried on two brackets fixed to the frame immediately 
under the engine shaft. The little pinion that gears into the 
large wheel on the countershaft is free to move along on its 
shaft, and can be brought into gear with the drum by the 
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action of alever. The total weight of the vehicle when fully 
loaded is 7} tons, and it is capable, so we are informed, of 
travelling about 12 miles an hour on the level, and of mount- 
ing a gradient of 1 in 11 at 5 miles an hour when fully loaded. 
The machine, besides emptying cesspools, can be used forsuch 
work as cleansing thoroughfares, where the mud, instead of 
being swept to the sides of the streets, is washed into gully- 
holes. It can also with very little trouble be turned into a 
water cart. The makers claim for this vacuum exhauster 
that it is absolutely sanitary; that it can be worked at a 
considerable distance from the cesspool; that it saves both 
time and labour ; and that it can be operated during the day- 
time without giving the least offence. 








RAKING A RIVER. 


Tue Loire is a capricious stream. Its banks shift, and 


there is constant tendency to silting up. Vessels drawing 
18ft. can reach Nantes at any time, and during high tides 


RAKING DREDGE ON THE LOIRE 


those drawing 23ft. can do so. In the winter of 1902 the 
Loire was filled by the greatest flood known for one hundred 
years, It is now as low as it was in 1822. The incoming 
tide carries sand and mud, which is deposited at slack water, 
and is not removed again because the river is too low to 
cause scour. To preserve the channel the Public Works 
Department has fitted a steam mud barge with a rake 36ft. 
long and weighing about 24 tons. During the ebb the barge 
moves up and down the river, dragging the bottom and 
loosening the silt and mud, which are carried away by the 
tide. The accompanying engraving shows the rake hauled 
up at the stern of the barge. The scheme has, we under- 
stand, proved quite successful. 








EXPERIMENTS have been begun at the Naval Proving 
Ground at Indian Head with several new kinds of bands for the 
large projectiles used in the big guns of the navy. It is believed 
by the strengthening of the bands tumbling of the projectiles can 
be agg The question was referred to the Special Board on 
Ordnance, and at the instance of this Board experiments at Indian 
Head were begun, 


——————— 
THE GAS EXHIBITION, 


A Gas Exhibition organised by the Institution of fa 
Engineers, was fopened at Karl’s Court last Saturday alter 
noon by the Lord Mayor of London, and will remain 9 . 
until December 17th. This is the first internationg] aad 
representative Exhibition organised by the Gas Engineer 
Industries, held since that at the Crystal Palace in 18a 
Stimulated by the keen competition of electricity, both ra 
lighting and other purposes, gas engineers have made great 
headway within recent years, and it is a significant fact that 
in ordinary lighting the illuminating effect is thirty times as 
great as it was in 1882 for the same quantity of gas. Eyop 
effort has been made to ensure success, and as far ag the 
exhibits are concerned, the management are to be congraty. 
lated on the result obtained. The exhibits are numerous and 
representative of what is being done in this direction at the 
present day, and they include gas cookers, heating stoves 
incandescent lighting, artistic fittings of all description,’ 
meters, and all classes of machinery which are either worked 
by, or used in the production of, gas. It is the latter clags 
in which we are most interested. Messrs. Bryan Donkin 
and Clench, Limited, Chesterfield, are showing a new rotary 
compressor for high-pressure gas distribution driven by a 
small gas engine, having a neat apparatus. They are also 
showing a gas exhauster coupled to a vertical steam engine 
a calorimeter for testing coal or coke, and their latest valves. 
A special feature of the show is the fine series of models that 
are shown illustrating large apparatus that cannot be placed 
in the space provided. Messrs. Babcock and Wilcox, Limiteg 
Renfrew, have on view a silent gravity bucket conveyor for 
coal, coke, ashes, &c., with the driver in motion, showing the 
method of working the conveyor without sprocket wheels, The 
arrangement of buckets and chains, with rails, supports, and 
discharging appliance, are alsoshown. Another very interest. 
ing model is that of a Temperley travelling tower transporter, 
made by the Temperley Transporter Company, 72, Bishops. 
gate-street Within, E.C., for carrying chiefly coal or coke, 
The conveyor is built on a steelwork cantilever principle, the 
long arm ranging from 30ft. to 100ft. in length, and the 
shorter one being made to suit requirements. The skips hold 
25 ewt. of material, and travel at a speed of GOOft. to 700, 
per minute ; they can also be raised or lowered at 250ft. per 
minute when full. The whole installation runs on rails, and 
therefore has a large range of action. One of the most im. 
portant points in connection with thistransporter is that the 
skip can be lowered before dumping the contents, and con. 
sequently the chance of breaking the material is reduced toa 
minimum. ~ Messrs. A. B, Gibbons, jun., Limited, and 
Messrs. Gibbons Bros,, Limited, are showing a selection of 
fire-bricks and tiles used in their settings, and also in various 
sections and sizes of retorts, with their particular seam of 
fire-clay. They are also showing all classes of retort setting, 
constructed on generator and regenerator principles, and eleya- 
tors and conveyors showing patent steel roller chain for trans- 
mitting power and materials, from 3°3in. to *25in. pitch, 
Messrs. The Thames Civil Engineering Works, Canning Town, 
London, are exhibiting a large Hone’s patented grab. It 
has been designed for dealing with coal, coke, lime, &c., and 
the cost of handling the material is given at about 1d. per 
ton. They are supplied in different types to suit require- 
ments. Messrs. James Keith and Blackman Company, 
Limited, are showing an interesting automatic gas com- 
pressor in operation, which is usually worked by water pressure 
from the ordinary street main. The ordinary pressure of gas 
is increased by this apparatus to Sin. water gauge. The 
pumping bell works in a water seal, and is entirely automatic, 
starting when the burners are turned on, and _ regu- 
lating its own speed to the amount of gas required from 
time to time. The compressors can also be adapted 
for being driven from shafting or by means of a small 
gas engine or electric motor. This firm’s ordinary incan- 
descent gas burners are also very good, and it is inter- 
esting to note that they have supplied a number of 
these lamps to light a large section of the Exhibition. These 
burners are suitable for both high and low pressures. 
Numerous other interesting exhibits are also being shown by 
the firm. There are several firms exhibiting ordinary meters, 
all of them being more or less of the same type. Messrs. 
George Wilson, Coventry, have a large selection, which 
includes a station meter with a capacity of 5000 cubic feet 
per hour, fitted with a cylindrical tell-tale jumping index; 
prepayment meters for England, Holland, or Germany ; dry 
meters and wet meters. Messrs. Drakes, Limited, Halifax, 
are exhibiting a model of their retorts, and also elevators and 
conveyors, and sight boxes of various types. . The castings 
shown by this firm are very good and worthy of special notice. 
Messrs. Graham, Morton are showing five different types of 
elevators and conveyors, all in motion, and handling two tons 
of material. A number of the well-known firms of gas 
engine makers are exhibiting, but there does not seem to be 
any particularly new feature in any of them. Messrs. Hardy 
and Padmore have several of their vacuum engines working 
small fans and pumps, the sizes ranging from 1}in. to Gin. 
bore. They are also showing their new vacuum engine, in 
which the flame is obtained from petroleum oil instead of 
gas.’ They are also exhibiting one of their 4+ horse-power 
Ideal gas engines. Wilton’s patent furnace is being 
exhibited by the Chemical Engineering Company, 79, Mark- 
lane, London. It is adaptable to steam boilers of all 
types, and many advantages are claimed by the makers for 
it. The Gas Light and. Coke Company is showing an 
exceptionally large variety of fittings, and is displaying 
samples of the various chemicals obtained from tar, 
ammoniacal and cyanogen liquor, which, together with coke, 
are the principal residual products of coal gas manufacture. 
Those who are in any way interested in gas cannot fail to 
appreciate the Exhibition, which is well worth a visit. 








THE INSTITUTION oF CiviL ENGINEERS : YORKSHIRE STUDENTS’ 
ASSOCIATION.—The opening meeting of the new session of the 
above society was held at the Law Institute, Albion-place, Leeds, 
on November 17th. Mr. W. J. Cudworth, M. Council Inst, C.E., 
who has been president of this society for the last two years, is now 
succeeded by Mr. Ewing Matheson, M. Inst. C.E., who gave as 
his opening address a résumé of the various and principal works on 
which engineers are engaged. Railways, canals, harbours, docks, 
and bridges were dealt with, followed by municipal works of water 
supply, gas lighting, electricity, and tramways. In each of these 
subjects the lecturer summarised the advances made in recent years, 
and pointed out the wide scope for further improvements open to 
young engineers, He then exhibited a number of interesting 
slides of conduit tramways in London, bridges of various kinds 
and a few specially interesting views of the Victoria Falls on the 
Zambesi, showing the new bridge now in cuurse of construction, A 





hearty vote of thanks brought the meeting to a close, 
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THE PATENT RULES, 1905. 


We give below a reprint of the document recently 
d by the Board of ‘Trade regarding the new Patent 


issue P 
; which comes into force on the Ist of January, 


Act, 
1905: Se : 

By virtue of the provisions of the Patents, Designs and Trade 
Marks Acts, 1883 to 1902, the Board of Trade do hereby make the 
following Rules :— 

Snort Trice. 
1, These Rules may be cited as the Patents Rules, 1905. 


COMMENCEMENT. 
>, These Rules shall come into operation from and immediately 


after the 31st day of December, 1904. 


INTERPRETATION, 

3 In the construction of these Rules, any words herein used 
defined by the said Acts shall have the meanings thereby assigned 
to them respectively. 

APPLICATIONS FOR PATENTS, 
|, The statement of the invention claimed, with which a com- 
ete specification must end, shall be clear and succinct as well as 

 parate and distinct from the body of the specification. 
*5, For Rule 9 of the Patents Rules, 1903, the following Rule 
shall be substituted:—When a specification comprises several 
distinct matters, they shall not be deemed to constitute one inven- 
tion by reason only that they are all applicable to or may form 


parts of an existing machine, apparatus or process. Where a 
erson making application for a patent has included in his 
specification more than one invention, the Comptroller may require 
or allow him to amend such application and specification and 


drawings or any of them so as to apply to one invention only, and 
the applicant may make application for a separate patent for any 
invention excluded by such amendment. Every such last- 
mentioned application may, if the Comptroller at any time so 
direct, bear the date of the original application, or such date 
between the date of the original application and the date of the 
application in question as the Comptroller may direct, and shall 
otherwise be proceeded with as a substantive application in the 
manner prescribed by the said Acts and by any Rules thereunder 
for the time being in force. Where the Comptroller has required 
or allowed any application, specification or drawings to be amended 
as aforesaid, such application shall, if the Comptroller at any time 
so direct, bear such date, subsequent to the original date of the 
application and not later than the date when the amendment was 
made, as the Comptroller shall consider reasonably necessary to 
give sufficient time for the subsequent procedure relating to such 
application. 
PROCEDURE UNDER SEC. 1 OF THE PaTENTs Act, 1902. 

6. If after the leaving of any complete specification the 
Examiner reports that the nature of the invention is not sufficiently 
disclosed and defined to enable him to make the investigation 
prescribed by Sub-sec 1, and the Comptroller has required 
amendment of the specification and drawings, or either of them, 
the application shall, if the Comptroller at any time so direct, bear 
such date, subsequent to its original date and not later than the 
date when the requirement is complied with, as the Comptroller 
may consider reasonably necessary to give sufficient time for the 
subsequent procedure relating to such application. 

7. When the Examiner, in prosecution of the investigation 
prescribed by Sub-sec. 1, finds that the invention claimed in the 
specification under examination has been wholly claimed or 
described in one or more specifications within the meaning of the 
sub-section in question, he shall, without any further prosecution 
of the investigation, make a provisional report to that effect to the 
Comptroller. If the provisional report of the Examiner made 
under this Rule be not reversed or altered, it shall be deemed a 
final report, and the application shall be dealt with as provided by 
Sub-sec. 6. If, however, such provisional report be reversed or 
altered, the investigation prescribed by Sub-sec. 1 shall be con- 
tinued, and a further report shall be made to the Comptroller, and 
the specification shall be dealt with as provided in Sub-sec. 5 or 
Sub-See. 6, as the case may require. 

8. The time within which an applicant may leave his amended 
specification under Sub-sec. 2 shall be two months from the date 
of the letter informing him that the invention claimed has been 
wholly or in part claimed or described in any specification or 
specitications within the meaning of Sub-sec. 1. In any special 
case the Comptroller may, if he think fit, enlarge the time pre- 
scribed by this Rule. 

9, When the applicant fora patent has been informed of the 
result of the investigation of the Examiner, made under the pro- 
visions of Sub-sec. 1, and the time allowed by Rule 8 for amendment 
of his specification has expired, the Comptroller, if he is not 
satistied that no objection exists to the specification on the ground 
that the invention claimed therein has been wholly or in part 
claimed or described in a previous specification within the meaning 
of that sub-section, shall inform the applicant accordingly, and 
appoint a time for hearing him, and shall give him ten days’ 
notice at the least of such appointment. The applicant shall 
as soon as possible notify the Comptroller whether or not he desires 
to be heard. The Comptroller shall, after hearing the applicant, 
or without a hearing, if the applicant has not attended a hearing 
appointed, or has notified that he does not desire to be heard, 
determine whether reference ought to be made in the applicant’s 
specification to any, and if so, what, prior specification or specifica- 
tions by way of notice to the public. 

10, When under Sub-sec. 6 the Comptroller determines thut a 
reference to a prior specification ought to be made by way of notice 
to the public, the form of reference shall be as follows, and shall 
be inserted after the claims:—Reference has been directed in 
pursuance of Sec. 1, Sub-sec. 6, of the Patents Act, 1902, to the 
following specification of Letters Patent No. ......... granted 
to...... here the reference is inserted as the result of 
a provisional report under Rule 7, a statement to that effect shall 
be added to the reference. 











APPEAL, 

11, Every decision of the Comptroller under the foregoing Rules 

shall be subject to an appeal to the Law Officer. 
SEALING OF PATENT AND PAYMENT OF FEE. 

12, If the applicant for a patent desires to have a patent sealed 
on his application, he must, on or before the last day on which a 
patent can lawfully be sealed, pay the prescribed sealing fee ; and 
if such fee be not paid, no patent shall be sealed. The prescribed 
sealing fee should be paid by leaving at the Patent-office Form X 
inthe Second Schedule to these Rules, duly stamped. (The 
Second Schedule is not reproduced.) 

FEEs, 
. ed To the fees specified in the First Schedule to the Patents 
hn es, 1903, shall be added the fee specified in the First Schedule 
ee (Schedule I. is not reproduced. The amount of fee is £1 
or each application. ) 

Forms, 
a ve To the Forms contained in the Second Schedule to the 
_ stents Rules, 1903, shall be added the form X contained in the 
Second Schedule hereto ; and in the Form C contained in the first- 
mentioned schedule the following direction shall be added in a 
Papen note, namely :—‘‘In the preparation of the claim or 
ie careful attention should be paid to the terms of Rule 4 of 

1@ Patents Rules, 1905, Any unnecessary multiplicity of claims 





or prolixity of language should be avoided. 


Sizz, &c., oF DocuMENTs. 

15. For Rule 17 of the Patents Rules, 1903, the following Rule 
shall be substituted :—All documents and copies of documents, 
except drawings, sent to or left at the Patent-office, or otherwise 
furnished to the Comptroller or to the Board of Trade, shall be 
written, typewritten, lithographed, or printed in the English 
language—unless otherwise directed—in large and legible 
characters with deep permanent ink upon strong white paper, and, 
except in the case of statutory declarations and affidavits, on one 
side only, of a size of approximately 13in. by 8in., leaving a 
margin of at least 14in. on the left-hand part thereof, and the 
signatures thereto must be written in a large and legible hand. 
Duplicate documents shall at any time be left if required by the 
Comptroller. At the top of the first page of a specification a space 
of about 2in, should be left blank. 


DRAWINGS ACCOMPANYING SPECIFICATIONS, 

16. For Rules 18 to 24 of the Patents Rules, 1903, the following 
Rules shall be substituted. As the drawings are printed by a 
photolithographic process, the character of each original drawing 
must be brought as nearly as possible’ to a uniform standard of 
excellence, suited to the requirements of such process, and 
calculated to give the best results in the interests of inventors, of 
the Office, and of the public, The following requirements should, 
therefore, be strictly observed, as nen-compliance therewith will 
be certain to cause delay in the progress of an application for 
a patent. 

17. Drawings, when furnished, should accompany the provisional 
or complete specification to which they refer, except in the case 
provided for by Rule 24.. No drawing or sketch such as would 
require the preparation for the printer of a special illustration for 
use in the letterpress of the specification when printed should 
appear in the specification itself. 

18. Drawings may be made by hand or lithographed, printed, 
&c. They must be made on pure white, hot-pressed, rolled, or 
calendered strong paper of smooth surface, good quality, and 
medium thickness without washes or colours, in such a way as to 
admit of being clearly reproduced on a reduced scale by photo- 
graphy. Mounted drawings must not be used. 

19. Drawings must be on sheets which measure 13in. from top 
to bottom and are either from Sin. to 8jin. or from 16in. to 163in. 
wide, the narrower sheets being preferable. If there are more 
figures than can be shown on one of the smaller sized sheets, two 
or more of these sheets should be used in preference to employing 
the larger size. When an exceptionally large drawing is required, 
it should be continued on subsequent sheets. . There is no limit to 
the number of sheets that may be sent in, but no more sheets 
should be employed than are necessary, and the figures should be 
numbered consecutively throughout and without regard to the 
number of sheets. The figures should not be mere numerous than 
is absolutely necessary. ‘l'hey should be separated by a sufficient 
space to keep them distinct. 

20. Drawings must be prepared in accordance with the following 
requirements :—(a) They must be executed with absolutely black 
ink. (/) Each line must be firmly and evenly drawn, sharply 
defined, and of the same strength throughout. (c) Section lines, 
lines for effect, and shading lines should be as few as possible, and 
must not be closely drawn. (d) Shade lines must not contrast too 
much in thickness with the general lines of the drawing. (¢) Sec- 
tions and shading should not be represented by solid black or 
washes, (f) They should be ona scale sufficiently large to show 
the invention clearly, and only so much of the apparatus, machine, 
&c., should appear as effects this purpose. If the scale is given, it 
should be drawn and not denoted by words. Reference letters 
and figures, and index numerals used in conjunction therewith, 
must be bold, distinct, and not less than one-eighth of an inch in 
height. The same letters should be used in different views of the 
same parts. Where the reference letters are shown outside the 
figure, they must be connected with the parts referred to by fine 
lines. 

21. Drawings must bear the name of the applicant—and, in the 
case of drawings left with a complete specification after a pro- 
visional specification, the number and year of the application—in 
the left-hand top corner ; the number of sheets of drawings sent, 
and the consecutive number of each sheet, in the right-hand top 
corner ; and the signature of the applicant or his agent in the 
right-hand bottom corner. Neither the title of the invention nor 
any descriptive matter should appear on the drawings. 

22. A facsimile or ‘‘ true copy” of the original drawings must 
be filed at the same time as the original drawings, prepared strictly 
in accordance with the above Rules, except that it may be on 
tracing cloth and the reference letters and figures should be in 
blacklead pencil The words ‘‘original” or ‘‘ true copy ” must in 
each case be marked at the right-hand top corner, under the 
numbering of the sheet. 

23. Drawings must be delivered at the Patent-office so as to be 
free from folds, breaks, or creases which would render them 
unsuitable for reproduction by photography. 

24, If an applicant desires to adopt the drawings lodged with 
his provisional specification as the drawings for his complete 
specification, he should refer to them in the complete specification 
as those left with the provisional specification. 

Dated the 20th day of October, 1904. 

(Signed) G. W. BALrovr, 
President of the Board of Trade. 
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A LECTURE was given to a large gathering of members and 
visitors at the City of Bradford Technical College on Wednesday 
evening, the 2nd inst., by Professor John Goodman, M. Inst. C.E , 
of the University of Leeds, on the ‘Use of Steel in Modern 
Buildings.” 

The President, Professor G, F, Charnock, Assoc, M. Inst. C.E, 
occupied the chair. : 

In glancing at the circumstances which had brought about the 
large introduction of steel into the construction of modern buildings, 
the author referred to the great increase in value of land in the 
central business portions of our great cities. When a price of £130 
per square yard had to be paid for a site it was evident that the 
space occupied by walls and columns must be reduced to a minimum, 
and slides were shown contrasting the prodigality of the stone 
columns of the ancient Egyptian temple of Luxor with their sparse 
steel substitutes in the thirty-storey Chicago skyscraper of to-day. 
For the safe and economical design of these great complex steel 
buildings a high degree of scientific training was necessary. The 
architect and the engineer should each do their portion. The 
function of the various parts of a building must be carefully con- 
sidered, and the material most suitable for each adopted. Just as 
in the human body, strong but lightly framed bones were found 
to exist for supporting the outer covering of flesh and to enable the 
individual to bear weights, so a light but strong steel skeleton was 
the most economical and suitable material for supporting the outer 
easing of bricks or tiles. and the loaded floors in high buildings. 
The quality of steel most suitable for working into girders and 
stanchions was not that with the highest tensile strength. 
A ductile steel of about 30 tons per square inch tensile strength, 
and which would give an extension of about 30 per cent., was 
used in preference to the very much harder but less ductile tool 
steel, for the modulus of elasticity of the latter was very 
little higher than that of the soft steel. Rigidity was equally as 
important as strength. In the processes of construction heating of 
the material could not be dispensed with, but, unless carefully 
carried out, was a source of danger. Steel worked at a blue heat 
became brittle as cast iron, and should be carefully annealed. Pro- 
fessor Arnold had demonstrated that even if a very small per- 
centage of sulphur was present in the steel, the particles were liable 


to segregate if the annealing process was too protracted, and to 
colonise in layers transverse to the axis of the bar, weakening the 
steelat this section. Hence angles and tees should be set cold if 
possible. Punching steel did more harm than was generally sup- 
posed ; and an interesting slide was exhibited, showing the deform- 
ing effect of the punch on the steel bar. The section wasshown to 
become coarsely crystalline, and although the tensile strength was 
maintained, the ductility was reduced. Generally speaking, rivets 
should never be put in tension, as the heads would be liably to fly 
off if they had been hammered up by hand ata blue heat. Unless 
the riveting could be done hydraulically, it was safer to use iron 
rivets. 

Iron and steel behaved similarly under fre. Their strength 
increased until a temperature of about 400 deg. Fah. was reached, 
after which it fell away rapidly, and there was a great risk of 
buildings collapsing unless the iron and steel work were properly 
protected. Uncovered steel beams buckled in ten minutes in a 
tierce fire, where timber lasted two hours. 

In discussing the question of live loadson the floors, the Professor 
remarked that the weight of the densest crowd of people, which 
was given in some text-books. on building construction as 120 Ib. 
per square foot, was not found by experiment to exceed 90 Ib. per 
square fcot. 

After showing the various forms of steel stanchions, and remark- 
ing as to their advantages and defects, the strength of short and 
long columns was entered into. : 

In an ixteresting photograph of the collapse of the Campanile 
at Venice, which was thrown on the screen, the pyramidal fracture 
at 45 deg., such as occurs in short compression specimens in the 
testing machine, was clearly seen. A diagram’ showing the effect 
of length on mild steel struts of ‘various sections was shown, and 
the effect of different methods of end holding ‘on the buckling load 
was explained. Rigidly bolted ends and light counter bracing, 
by shortening the effective length and by preventing the initial 
bend when loaded, greatly strengthened a column. 

The common method of bringing a load’ on to a column by aside 
bracket was shown to bé most wasteful, requiring, as it did, such 
a great increase in sectional area of the column. 

The Professor proceeded to urge the advantages to designers of 
constructional steelwork of plotting curves showing the cost, 
weight, and strength of various ‘sections of stanchions for given 
lengths, and showed typical examples on the screen. The 
methods which were adopted by Mr. Max am Ende to withstand 
wind pressure in the magnificent roof- of Olympia were discussed, 
special note being made of the round-ended ‘columns.. The 
character of the foundations for high steel buildings was described 
and illustrated. Old steel rails could be efficiently used—costing 
about half the price of joists—but must be cleaned of rust, or the 
concrete would not adhere. For the design of stiffeners in plate 
girders the Professor considered the ordinary Rankine rules to be 
wrong. If the load were evenly distributed on either the top or 
bottom flange, stiffeners, he said, were not required. But for 
concentrated loads they were, of course, necessary ; and as nearly 
all plate girders failed when tested in the end panels, great atten- 
tion should be paid to this portion of the girder. Referring to 
Fairbairn’s experiments on plate girders, he urged the importance 
of internal plate stiffeners to prevent the side buckling of box 
girders. 

Passing on to the subject of wind pressure, criticism was made 
of the 40 lb. per square foot given in many text-books as the stress 
to be allowed for. Buildings in towns were very rarely subject to 
a 10lb. wind. Reference was made to Sir John Wolfe Barry’s 
experiments on the bascules of the Tower Briige, where the 
pressure was never found to exceed 51b. per square foot. In very 
exposed places inland, and also on the coast, greater pressures 
obtained, or accidents such as the blowing over of the train in 
Morecambe Bay would not have occurred. Diagrams were thrown 
on the screen showing the effect on buildings with roofs of different 
pitches of the effect of wind pressure on the one side, and 
‘**suction” on the leeward side, and the various methods of 
diagonal bracing or gussets for resisting the stress. The accelera- 
tion and retardation of the modern high-speed travelling crane in 
workshops necessitated special bracing between the stanchions to 
prevent longitudinal oscillation. 

In designing structures it must be remembered that the lightest 
sections which were theoretically required were not always the 
cheapest. Standard sections should be specified, as the cost of 
rolling special sections was great unless a very large order was 
given. It was cheaper to group one’s sections, say, in designing a 
lattice girder, and use a comparatively small number of different 
sizes, although the weight might come out a little greater. The 
expense of erecting one’s design must not be forgotten, as 
labour was more costly than material. In conclusion, the lecturer 
referred to the greater sound conductivity of steel-framed 
buildings as compared with the ordinary timber and masonry 
structures, and reconmmended that joists and columns should be 
bedded on cocoanut matting if sound proofness were to be desired. 

The discussion was opened by the President, who alluded to the 
system of reinforced concrete which was now in being, and said he 
would like to see some local factories or warehouses built on this 
plan. Mr. James Ledingham, F.R.1.B.A., said that the earliest 
habitations known were of timber ; later of mud; then baked 
mud. The stone aze followed, and now we had reached the iron 
or steel age. 

Mr. A. D. Ellis, M.I. Mech. E., pleaded for a discrimiaation 
between the utilitarian and the artistic, and criticised the false 
effect of the masonry casings of the Tower Bridge. 

Mr. James Watson, M. Inst. C.E , advised the young members in 
designing their structures to use the materials nearest at hard 
in the best possible way, and to keep the factor of safety high. 
He alluded to the fallacious nature of some tests of cast iron, and 
how calculations as to strength of this metal could be upset 
by the effect of a frosty morning, or a shower of rain on the casting 
as it cooled. 

Thediscussion was continued by Mr. F. E. P. Edwards, A.R.1.B.A., 
and Messrs. Hiles‘and Parkinson, and the meeting closed with a 
hearty vote of thanks to Professor Goodman for his lecture. 


On the 16th inst. a paper was read by Mr. Herbert W. 
Morley, M.I. Mech. E., on “ The Commercial Aspects of Power 
Plants in Factories.” There was a large attendance, and the 
chair was taken by Mr. Robert Hiles. 

The lecturer dealt with the usual methods of generating pcwer, 
and made special reference to its economic production and dis- 
tribution in the textile factories in this district. In discussing 
the question of site he noticed briefly the cost of the transport of 
materials, the importance of the water supply for power and 
industrial purposes, the proximity of the workpeople, the question 
of assessment and rates, and the position of the engine and boiler- 
house. He discussed the irtluence of the turnover of the local 
manufacturers on the engine practice of the neighbourhood as 
compared with Germany. The relative merits of the horizontal 
and vertical engines having regard not only to the first cost, but 
to annual expense were then dealt with. Mr. Morley considered 
that gas engines were not sufficiently reliable and cheap for 
factories at the present time. Proceeding to the subject of trans- 
mission, the lecturer considered that electrical transmission was 
more costly and less efficient for textile factories than shafting, 
and he described the various methods of rope and belt drives. 
Examples were given of frictional losses which obtained in shaft- 
ing, and diagrams were shown giving the steam consumption of 
various engines and the influence of superheating on economy. 
He showed to what extent these frictional losses of the engine and 
shafting affected the annual coal bill ; and entering into the ques- 
tion of interest on capital and sinking fund for depreciation, he 
showed what expenditure might economically be laid out to reduce 
the annual working expenses. In conclusion, the lecturer con- 
trasted the average rental per spindle which could be obtained for 
room and power in the case of a 20,000-spindle worsted mill, with 





the annual cost of producing the power per spindle—ineluding 
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coal, stores, wages, depreciation, interest, repairs, &c.—first, with 
a@ modern economic steam plant costin ‘000 ; and, secondly, 
with an old type beam engine valued at £3300. 

In the discussion which followed, Mr. H. A, Jones spoke of the 
advantages of electrical driving, and referred to the growing 
popularity of polyphase motors in Italy and Germany. Mr. Seton 
also contributed to the discussion, speaking of the advantages of 
superheating, and the President—Professor Charnock—in moving 
a vote of thanks, which was subsequently carried unanimously, 
remarked that such a valuable paper, along with the corre- 
spondence which would be sure to ensue if it were published by 
the Society, should certainly be printed for circulation amongst 
the members, 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsibli ie pins 
correspondents, 
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PUMPING ENGINES. 


Sir,—In your issue of the 4th inst. you state, in a leading 
article, that, ‘‘ Taken a whole, it is certain that the United States 
pumping engines are the most economical of fuel in the world.” 
The figures you quote in support of your argument show that a 
triple-expansion engine with saturated steam at a pressure of 
121 lb. worked at the rate of 11-68lb. of steam per indicated 
horse-power hour. This is no doubt an excellent duty, but con- 
sidering that this is an engine of 574 horse-power, we fail to see 
that the performance is materially better than that of an engine 
built by us for the Leeds Corporation, which was tested by Pro- 
fessor Unwin, and described in your issue of February 9th, 1900, 
and which, with a steam pressure of 1361b., and with an output of 
only 168 actual horse-power, required 11-91 ]b. of steam per indi- 
cated horse-power hour, and of which he remarks in his report, 
‘* This is almost as high a duty as has ever been recorded.” The 
duty of this engine, measured in water raised, was 138,600,000 
foot-pounds per million B,T.U., and the thermal efficiency 19-53 
per cent. 

Another Leeds-made engine, particulars of the test of which 
have been published, when tested by the Odessa Municipality, 
gave similar results. This engine required, according to the 
official report, 11-35lb. of steam per indicated horse-power 
hour. This is actually a better duty than that to which you refer, 
but it should be noted that there were 5 deg. Fah. of superheat 
in the steam at the engine stop valve. The duty of this engine 
in measured water raised was 144,000,000 foot-pounds per miilion 
B,T.U., and the thermal efficiency 20-3 per cent. 

But it was your remarks as to the duty obtained from the 
quadruple-expansion Nordberg engine which more particularly 
attracted our attention. After stating that the duty expressed in 
foot-pounds—we presume, measured in water lifted—per million 
B.T.U. is the highest recorded, you go on to say that the engine 
required only 186 B.T.U. per indicated horse-power per hour—we 
presume that this is a misprint for per minute—and this, although 
the steam used amounted to 12-26 Ib. at 2001b. pressure per indi- 
cated horse-power hour. 

We have not seen the report of the trial of this engine; but 
from the above figures it would appear that the feed-water must 
have left the engine at a temperature of somewhere about 
322 deg. Fah. This high temperature suggests the question as to 
how far the 15 per cent. of the total steam used, which you refer 
to as having been consumed in heating the feed-water, came to be 
adequate for the purpose. Primé facie, it appears that the 
thermal units given to the feed-water in its passage through the 
various heaters exceeded those available in the above 15 per cent., 
and that there must, therefore, have been some other source of 
heat. No doubt, however, this difficulty would disappear with 
the more detailed information which you have before you. But 
a‘more important point remains. A feed-water temperature of 
322 deg. Fah. corresponds to a pressure of about 901b. absolute, 
which must have considerably complicated the problem of draining 
from the cylinders and receivers the largely augmented quantity 
of condensed steam to which you refer, without loss of heat, so 
that it does not seem surprising that—as you mention in your 
article—no more engines have been built in this manner ‘‘ because 
the system apparently involved so much complication as to bar its 
general introduction.” But if so, we submit that it is rather a 
large scale laboratory experiment than a fair comparison with 
actual practice, and that the somewhat sweeping conclusion which 
you draw as to the superiority of American to English pumping 
engines in point of economy is hardly justified. : 

HaTHORN, DAVEY AND Co, 

Sun Foundry, Leeds, November 22nd. 


[The figures we have given are those of Mr. Reynolds, given in 
his paper read at the Engineering Conference at St. Louis ; they 
are not ours.—Ep, THE E.] 


DRY AIR IN THE BLAST FURNACE, 


Sir,—I have been interested in your leading article on the above 
subject, but am much surprised that you should consider it a new 
idea, as I have been doing this class of work for nearly twenty 
years. Now that an American has spoken on the matter, no doubt 
Englishmen will take it up, for it seems to me that it is only for an 
American or German to make a public speech, and the English 
can hear and understand, but one of their own countrymen may 
cry in the wilderness for twenty years without being countenanced. 
I have always used cold water as my medium, for when I have 
suggested the refrigerator I have been ruled out of court on account 
of cost, but even with cold water I can extract 40 per cent. of the 
moisture in the air, at normal temperatures, and add 5 per cent. 
of oxygen to the cubic foot, and the cost of my installation is a mere 
bagatelle. The normal atmosphere on a warm summer's day in the 
shade at 80 deg. Fah., and containing 90 per cent. of moisture, 
9-8 grains to the cubic foot, reduced to 60 deg. Fah. and at satura- 
tion, containing 5-8 grains to the cubic foot, gives a result of 
40 per cent, decrease in moisture. 

I do not agree with your remarks on the effect of moisture in 
the furnace. You say that the heat expended in dissociation of 
the H,O not far from the tuyeres would be given back by the H,0 
combining further up in the furnace. Truly, but this is only the 
undoing and the doing, and is no use to the furnace, whereas if 
the H,O had not been present this heat expended would have 
prepared the carbon in the coke for combination with the oxygen 
of the blast and completed the combustion in the formation of CO, 
instead of some CO ; the heat of 1 lb. of the former being 13,000 
units, and of the latter 4000 only. I calculate that 11 per cent. of 
the gain is thus accounted for, and 9 per cent. by the extra oxygen 
admitted to the furnace through contraction caused by the lower 
temperature. Based on the figures stated in the paper, the reduc 
tion in moisture is 70 per cent., and the increase in oxygen 9 per 
cent.—but at what a gigantic expense! With cold water, and at 
a very small cost, I can decrease the moisture 40 per.cent. and add 
5 per cent. of oxygen. a 

Some few years ago I did a very interesting job, One of our 
large newspaper proprietors wanted to start some kind of colour 
work, and employed German artists, who insisted that the work 
had always been done in Berlin, and could nof be done in England 
on account of the damp atmosphere. I was sent for, and applied 
my system to the place, and have the pleasure of knowing that by 
making the Berlin atmosphere I created a new business for my own 
country. I may also state that after twenty years my machines 
are as much alive asever, Iam doing a job at the present time 
for a firm employing 3000 workpeople. I finished a job last week, 
and another six weeks ago, Finally, I have taken out fifteen 
patents, good, bad, and indifferent, dealing with air and water, but 





r 


Iam heart sick and weary of the work, for in my experience 

people want ‘‘everything for nothing,” unless it be American or 

German. PHILIP PARSONS. 
Blackburn, November 21st. 


H.M.S. TERRIBLE, 


Str,—Recently published figures cause much perplexity. It 
would appear that in 1902 the coal used for domestic purposes, 
such as cooking and warming in stoves, was 24-6 tons a day for sea 
and harbour work. In 1904, the outward voyage, this was 12-75 
tons a day, and on the homeward voyage 10-3 tons a day. 

In addition to this, for harbour auxiliary purposes, such as 
lighting the ship, pumping of water, &c., in 1902 the consumption 
was 93-2 tons a day; in 1904, 25-7 tons a day on the outward 
voyage, and 6-44 tons a day on the homeward voyage. 

However economical boilers and engines in 1904 had become, 
there is the fact that in 1902 the-total amount of coal used for 
auxiliary purposes and distilling was less than in 1904 while at sea, 
and this in spite of the fact that the distilling was not so 
economically done; a ton of coal in 1902 giving 6-915 tons of 
water, and 1904, 8-082 tons. The consumption of water slightly 
decreased per hour, which may be explained by the less indicated 
horse-power, being 1-196 tons per hour at sea in 1902, and 1-688 
per hour at sea in 1904. This probably includes water for drinking. 

The figures seem to show that with a deeper vessel and longer 
out of dry dock it takes less horse-power to drive her than when 
light and apparently recently docked. But, as time out of dock 
is not always the gauge of the state of the bottom, possibly the 
1902 voyage was performed after some time lying in semi-tropical 
water, and possibly with different wind during the voyage. 

It would have been more interesting had the number of revolu- 
tions been given for the total voyage, but no doubt the whole 
business is a pointer as to how Belleville boilers are to be repaired, 
and in what direction economy is to be effected, such as by more 
efficient clothing of hot surfaces, and different working of auxiliary 
machinery. 

The following table is an analysis of the figures published :— 

1904. 1904. 1902. 
Outward Homeward Homeward 
voyage. voyage. yoyage. 

Total distance steamed, knots’ .. 10,645-5 11,095 -6 

Mean indicated horse-power .. .. 4330 5054 

Average speed, knots .. .. .. ME ve 12: 

Hourson the way .. .. +p 5 86-8 

Square feet of grate used 787 -$ 

Coal per hour per square 

ae Mion ee ee we 


foot of 


14 
3391 


926 
165 
371 
144-2 
89-5 


For main engines, tons .. 
Auxiliary engines at sea, tons 
Distilling at sea, tons .. .. 
Culinary purposes at sea, tons 
Culinary purposes in harbour, tons 
Auxiliary purposes in harbour,tons 


Totals, tons .. 
Days at sea, approx... 
Days in harbour, approx. 
Mean draughts on voyages .. .. 
Coal for main engines + coal for 
auxiliary engines .. we at 


November 22nd. 


5087 
36 
“ 14 ia, 
. 26ft.5fin. .. 26ft. Zin. 
8-66 .. 10-06 
PERPLEXED. 


THE EFFICIENCY OF A SUCTION GAS PLANT, 

Srtr,—We think the enclosed particulars of a test of one of our 
suction gas plants, specially designed for working on common gas 
coke, would be of interest to your readers. 

Engine started with compressed air with pressure in reservoir 
1001b. per square inch. Coke used obtained from Manchester 
Corporation Gasworks ; sample analysed consisted of following :— 
Ash, 15-60 per cent; moisture, 1-30 per cent.; volatile matter, 
1-80 per cent.; fixed carbon, 81-30 per cent.; having a calorific 
value of B.T.U. per Ib., 12,411; calories per K.G., 6896. 

Dynamo ran sparklessly at all loads with fixed brushes, and per- 
fectly cool. Efficiency obtained from tests at Chelmsford, 91-75 
per cent, Electrical readings taken were 1 per cent. low; the 
instruments after test being calibrated with standards at the 
Manchester Technical School. After test, valves and sparking 
plug examined and found in good condition, no excess water pre- 
sent in gas pipes, expansion box, or pockets. 

To ensure complete accuracy with regard to the measuring of 
the fuel after the test run, the ashes and clinker were removed 
from the lower portion of the producer and the fire was made good 
again to a predetermined level at which the start was commenced. 
The actual time of the full load test was six hours, but the pro- 
ducer was working twenty minutes before this to get the fire in 
good condition for starting for the full load, and the fuel so burnt 
was not deducted from the total consumption, so that the results 
given below would have been slightly better if any arrangement 
had been made to measure the amount of such coal burnt before 
the commencement of the full load test. 


Summary. 
Total fuelconsumed .. .. os o 
Totel K-W. hours .. ... <0 
Fuel per hour .. 
EW. perbour.. .. «2 » 61-4 
Fuel per K.W. hour Nene ee ae here 1-325 
This is equal to -92 1b. per brake horse-power hour. 

This plant was made for the Howrah station of the Calcutta 
Electric Supply Corporation, Limited, for use in conjunction with 
one of our ‘‘ Y E” type high-speed gas engines driving a dynamo, 
The test was taken by the representatives of Messrs, Crompton 
and Co., Limited, of London and Chelmsford, consulting engineers 
and contractors, on Wednesday, September 7th, 1904. 

CrossLeEY BroTHers, LIMITED, 

Manchester, November 22nd. 


488 Ib. 
863-4 (corrected). 
81-31b. 


THE REACTION IN A DIVERGING NOZZLE, 

Sir, —‘‘ Testor” asks for information as to how to calculate the 
thrust due to reaction when steam flows out of a backwardly- 
moving diverging nozzle. There seems to me to be no difficulty 
about this, if the velocity of the steam leaving the nozzle and the 
amount of steam discharged per second be known. 

Let V = mean velocity of steam leaving nozzle relatively to 
nozzle, 

Let v = mean velocity of steam entering nozzle relatively 
to nozzle. 

Let m = mass of steam passing through nozzle per second. 

Then change of momentum of steam in nozzle per second 
= m(V—v) .. Force exerted on nozzle = m (V —»). 

This equation is unaffected by any velocity which the nozzle may 
have. R, M. NEILson, 

30, Cross-street, Manchester, 

November 19th, 


AIR EJECTORS. 


S1r,—I should feel obliged if any of your readers could inform 
me as to how to get the best results out of an ejector which is 
used to create a vacuum of an inch of water, and to draw as large 
a volume of air out of the vacuum chamber as possible. 


The question which is to be determined is the proper opening of 
the annular space, and, owing to circumstances, it is very difficult 
experimenting, the whole apparatus having to be taken down to 
alter the spacing, INQUIRER, 
Coatbridge, November 22nd. 


THE ADHESION OF STEAM WAGON WHEELS, 

Str,—About fifteen months ago we purchased a steam wagon 
from a firm having a first-class reputation, and we informed them 
that if the wagon was satisfactory as to general running, and would 
keep the roads in snowy weather, we were prepared to purchase 
four or five more. 

Last winter, when there was at most 2in. to 3in. of snow, the 
wagon remained at home, as she was apn aim helpless unless 
nursed with sand, ashes, and bagging, or chains lashed round the 
wheels. 

To-day, when there was about the same amount of snow, the 
wagon was the centre of observation, and the object of ridicule of 
about sixty wagoners, as it took nearly an hour to travel on granite 
setts about 500ft. on fairly level ground in our own yard, 

We then put on steel wheels with smooth peripheries, the same 
as the others, but wider, and with a load of two tons, five miles 
were covered in five hours and a-half, so that as long as this weather 
lasts the wagon will have to remain over the pit, as the racing of 
the wheels renders us liable to an engine smash. 

The makers seem to be practically indifferent as to whether 
the wagon is weather-bound or not, and, as they are people of wide 
experience, we can only arrive at the conclusion that they do not 
know of any wheels that will enable the wagon to traverse loose 
snow or hard frost and slippery ground. o-day, after « little 
extra work upon the part of our farriers, the vehicular trattic went 
on much the same as usual, while the powerful and expensive 
steam wagon remains idle. 

I should like to hear the opinions of other users of steam vehicles 
in the provinces, especially in country districts. ALP, 

Wolverhampton, November 22nd. 


VALVES AND VALVE GEAR. 


Sir,—We have read with much interest your leading article in 
your issue of the 18th November last on valves and valve gear. 

As manufacturers for many years of engines with drop valves, 
we can thoroughly endorse your favourable opinion of them. We 
may, however, be permitted to call your attention to the statement 
‘that engines fitted with it cannot be run comfortably at a speed 
of more than about 90 revolutions per minute,” as for some years 
we have had engines fitted with drop valves and trip gear working 
at 150 revolutions per minute with every satisfaction. ‘These 
engines are not only most silent in their action, but give, we 
believe, a very high economy. , 

(For Rosey AND Co., LIMITED) 
oW. T. BELL, Secretary, 
Lincoln, November 22nd. ? 








DOCKYARD NOTES. 


WE have often in these Notes raised the question of funnel 
hits in warships and the probable consequences of shell 
bursting in funnels. The general impression was, first, that 
shell would go clean through the funnel before bursting ; 
secondly, that, if by any chance they did burst inside, all the 
fires below would be put out. This general impression seems 
to have been quite inaccurate, for it is now known that the 
Tsarevitch was hit twice in the after funnel and once in the 
forward one by 12in. shell. All three burst inside, and no 
pieces went forward. The first two hits did no harm at all 
below; the second hit in the after funnel destroyed the 
economiser tubes of one boiler group and did no further 
harm. With wrecked funnels and a hole in her side below 
the water-line, the Tsarevitch steamed away from the battle 
at at least 14 knots speed. 


Iv is now conclusively proved that she was very little 
injured. She lost but eight men killed and fifty wounded, 
and she had but one gun—a 6in.—disabled. She might, 
unless short of coal, have continued fighting indefinitely, and 
the defeat of the Russians in the battle of Round Island can 
only be attributed to the absence of ‘‘grit’’ on their part. 
Indeed, they seem to have inflicted more harm than they 
received, for the Mikasa lost 120 men—double what the 
Tsarevitch lost—-and the much criticised inability of the 
Japanese to follow up their victory is now to be explained by 
the fact that there was no “‘victory’’ for them. The 
Russians were almost victors when, for some still inexplicable 
reason, they turned and ran away. Hence their defeat; and 
few will be found to say that they did not deserve it. 


Tue whole of the Aurora class, the Imperieuse and 
Warspite, the five Medeas, and probably all the ships of the 
Pallas class, are to go to the scrap heap or harbour service. 
Many of the Apollo class are likely to follow soon, and possibly 
enough the Admiral class also, This is the first touch of 
Admiral Fisher, and it is one which will earn for him the 
gratitude of all believers in naval efficiency. 


PortuGat is “ going to’’ increase her navy. A Com- 
mission is visiting Germany and the United States with this 
object. 


Russta has ordered eleven destroyers in France and ten in 
Germany for delivery in September, 1905, should the war be 
over by then. It is stated that a further order for ten boats 
was to have been placed in this country; but owing to the 
Baltic Fleet incident it is at present held over. We cannot 
say how much truth there is in the report. 


THE new cruisers of the Minotaur class will be built with- 
out rams. The French have done this with cruisers for some 
years. 








French Fuunpnry Pracrice.—At a recent meeting of the Leed 
University Engineering Society, Mr. G. H. Attock brought forward 
the subject of ‘‘ French Foundry Practice.” He stated that while 
English foundry masters more than held their own with regard to 
heavy castings, France and Germany excel in the production of 
small or intricate castings. This is especially noticeable in work 
for the motor car and motor cycle trades. The predominance 15, 
he thought, due to the extensive and intelligent use of moulding 
ines in foreign foundries. He had seen in France twice as 





The ejector consists of an internal ain tube lin. diameter, sur- 
rounded by an annular space 2}in. mean diameter, and which can 
be varied in thickness from zero to jin. by moving the inner tube, 
which is conical on the point. There is alsoan outer air space sur- 
rounding the ejector ring, which is 3}in. in diameter. 

An air pressure of 401b. per square inch is obtained in the annular 
space, the stream issuing from which draws the outer and inner 
volumes of air into a tapering funnel about 5ft. long, 





many pieces turned out per hour from a moulding machine, worked 
by a labourer, as an English moulder could turn out perday. This 
superiority is entirely to the credit of the machine, as the average 
English moulder is a better worker than the average French 
moulder. Mr, Attock exhibited lantern slides of the possibilities 
of these machines, and stated that they were gaining favour in 
England, 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Oorrespondent.) 
Tug more kindly aspect which the iron and steel trades of this 
district were beginning to put on, has been assisted this week by the 
sudden appearance of winter. It has strengthened the coal market 

d has suzgested to pig iron consumers the possibility, if the frost 
holds of a shortness of supplies from the furnaces. The stronger 
rates ‘spoken of last week for raw iron are this week more than con- 
firmed. ©n ’Change in Birmingham this—Thursday—afternoon, 
sellers were in command of the market. They declined to book 
forward contracts with the readiness of a fortnight or even a week 
ago, For early delivery, too, prices were stiffer. The continued 
import in the American iron and steel trades is regarded on this 
Exchange as one of the best signs for the forthcoming year. The 
Jatest reports from the other side of the Atlantic received in this 
district state positively that activity has arrived in American iron, 
and the belief in continued prosperity is the dominant note in 
American iron and steel circles. > 
~~ A few of the iron and steel men who have been to the United 
States with the Iron and Steel Institute were present on "Change 
this afternoon. More will be present this week. The views: of 
these manufacturers are being actively canvassed concerning 
whether the American improvement will develop into a boom or 
will be only temporary. Itis admitted, in some of the best informed 
directions, that the indications are that the better things will be 
Jasting, ‘.’., at least of a sensible duration. It is reported by the 
roturned Midland ironmasters that the American market for iron is 
strong, especially for pig iron, and that even the fewer furnaces still 
idle are ex pected soon to be blowing again. The Steel Corporation of 
America has recently stated that the daily average of new business 
is 26,000 tons, or 30 per cent. over last year, which, it will be 
remembered, was a bad one. What an American iron and 
steel revival, if well founded and at all prolonged, means 
for the Birmingham and Staffordshire iron and steel making 
districts need not be enlarged here. Former experiences of trans- 
atlantic revivals and of corresponding benefits on this side wil! 
occur to the mind of every iron and steel man, 

Pig iron again led the market this afternoon. It was in this 
department that most improvement showed. Sellers were 
distinctly on the top. Sales have of late increased a little in 
number and weight, and salesmen are making the most of 
the position. The possible scarcity in fuel, should winter condi- 
tions continue, and a corresponding shortness of pig iron supplies, 
was also a factor not overlooked by middlemen this afternoon. 
Staffordshire forge pigs ——— 42s., and part mines 43s. to 
4s, All mines were 55s to 60s. per ton, best ditto, 75s, to 80s., 
and cold blast iron, 95s. to 100s. per ton, Imported pig iron 
changed hands on the following bases :—Northampton, grey forge, 
41s, to 42s., firm ; Derbyshires, 43s. to 44s.; North Statfordshires, 
43s. 6d. to 44s. 6d.; and Lincolns, 48s, 1d. per ton. 

No decline is observable in the better demand for certain sections 
of the products of the mills and forges. Black and galvanised 
sheets are both in distinctly better sale. Prices, too, are better. 
Makers of black sheets quote with firmness £6 15s. to £6 17s. 6d. 
for doubles ; while galvanised corrugated sheets are firm at £10 10s. 
to £10 lis. f.0.b. yy is still rising, and seems likely to do so. 
Bar iron is quoted £8 for best, £7 for merchant qualities, and 
£5 15s. to £6 forcommon. North Staffordshire bars are £6 5s. to 
£6 10s.; South Staffordshire angles are £6 to £6 5s.; and hoops, 
£6 12s, 6d. to £6 15s, 

The steel trade is healthier. Continental competition has for 
the moment almost stopped, and local works are doing better. 
This is soalike as to demand and price. 

Coal occupies a stronger position owing to the severe weather, 
but no new price lists are yet advised. 








NOTES FROM LANCASHIRE, 


(From our own Correspondents.) 

Munchester.—There was a better feeling on ’Change on Tuesday, 
in the engineering department ;and now that full timeis being worked 
in the cotton districts, there is every prospect of good trade for some 
time forward, A disposition is manifested to renew machinery, and 
bring it up to date. Some fair orders are also reported as having 
been received from abroad for textile machinery, The absence 
of serious competition from German and American quarters is also 
a factor in that revival of trade which has been anxiously looked 
forward toformany months past, and which now seems fairly to have 
setin, Thereisalso some improvement in the position of the indus- 
trial engineering trades, and it is to be hoped that this will continue. 
There is every inducement for buyers to operate, as it is felt that 
prices had reached their lowest, and, although some consumers 
have covered their requirements for some months to come, there 
are others who have only bought from ‘“‘hand to mouth,” and are 
now compelled to purchase at the higher figures now demanded. 
The increasing business in Middlesbrough warrants and the 
advanced rates quoted in Glasgow had the effect here of putting up 
prices fully 1s. per ton for all classes of pig iron. Some merchants 
complained, however, that they cannot get buyers in some 
instances to take delivery under contract. Lincolnshire makers 
did not declare any official advance, but holders asked 1s. per ton 
more money, while Lancashire during the past fortnight or three 
weeks has advanced 1s, to 1s. 6d. per ton for foundry iron, Derby- 
shire and Staffordshire is also fully 1s. dearer. 

Last year, it will be remembered, American pig iron could be 
bought on the basis of about 50s. c.i.f. Manchester, and 48s. 6d. 
cif. Liverpool, but now the tables are turned, and another dollar 
per ton of an advance on the other side would probably result in 
shipments of English pig iron to ‘the other side.” It was openly 
stated on Change that the reported advances in Middlesbrough for 
the past three weeks or so have been caused by purchasers on 
American account. Stocks donot show much increase, Quotations 
delivered Manchester prompt are as follows :—Lancashire, No. 3 
foundry, 51s, 6d. to 52s.; Lincolnshire, 48s, to 48s. 6d.; Derby- 
shire, 50s. 9d. to 52s,; Staffordshire, 50s.; Middlesbrough, open 
brands, 53s. 6d. to 54s, Scotch: Gartsherrie, 55s. 9d. to 56s. 6d. ; 
Glengarnock, 54s, to 54s, 3d. ; Eglinton, 53s. to 53s, 6d. Ditto, 
delivered Heysham prompt, No, 3 Eglinton, 50s. 6d. ; Glengarnock, 
5s. to 54s, 3d. No, 3 Middlesbrough is quoted 46s, 3d. f.0.t., 
and Barrow hematite 54s, 9d. f.0.t. For forward delivery 3d. more 
is asked, f.0,t. Middlesbrough, but Barrow hematite is unchanged. 
For forward delivery at Manchester No, 3 Dalmellington is quoted 
02s. 6d. to 53s, ; Glengarnock, 54s, to 54s. 6d.; Eglinton, 53s. 3d. 
to 53s, 9d.; Gartsherrie, 56s, to 56s, 6d. For forward 
delivery Heysham, No. 3 Dalmellington, 50s. 3d to 50s. 6d. ; 
Eglinton, 5 s. to 51s, 6d.; Glengarnock, 52s. to 52s. 6d.; and 
(rartsherrie, 58s, 9d. to 54s. 3d. Forge iron does not participate as 
yet to any great extent in the improvement noted in foundry iron. 
Forges are still quiet, and the demand is far from good. ‘There 
ac Ne ever, some inquiries on ‘Change on Tuesday for delivery 

arrington, and buyers were apparently more inclined to operate. 
Lancashire forge may be quoted 48s. 9d. to 49s. ; Derbyshire forge, 
dos, 6d. to 45s. Od. ; ‘sad Lleecinahice forge, 46s. 6d. to 46s. 9d. 

Finished iron has been a shade better, and more inquiry is 
reported. Prices of Lancashire and Yorkshire bars do not vary 
materially, and North Staffordshire are fairly firm, The Scottish 
clveney in bars and angles of 2s. 6d. and 5s. respectively is not 
ikely to be followed here. Lancashire and Yorkshire bars, 
£6 2s 6d. to £6 5s.; Staffordshire bars, £6 5s. to £678 6d.; hoops, 
> lis. 6d.; sheets, £7 5s. to £7 10s. In constructional steel there 

fi been a fairly steady inquiry. There are also a good number 
ao Ge in other departments, and steel bars are firm at £6 to 

) 2s, 6d.; English billets steady at £4 7s, 6d, to £4 12s, 6d.; 





a £4 to £4 3s; hoops, £7 5s., delivered Manchester. 


Boiler plates are in rather smaller demand on the Association basis 
of £6 17s. 6d. Raw copper has also been held for full rates. The 
increase in the price of copper has checked the inquiry for the 
manufactured article. Sr gpd sheets are held for £80 to £82; 
seamless copper tubes, 10d.; omee wire, 9d.; brass tubes, 8d.; 
rolled brass, 74d.; brass wire, 74d. 

There was a good demand attendance on the Coal Exchange, 
and in view of the sudden spell of wintry weatber there was some 
discussion as to forward prospects. Stocks, however, are fairly 
good, and this will prevent any increase in price unless the present 
condition of things remains for two or three weeks longer. There 
is undoubtedly a better demand for house coal, and engine slack 
continues in strong demand, owing to the full time being worked 
in the cotton trade. Forge and manufacturing coal continues 
quiet, but in the shipping department a better feeling is reported, 
especially for forward delivery. Quotations are as follows :—Best 
coal for domestic purposes, 13s. to 14s.; seconds, 12s, to 13s.; 
common, 93. to 10s.; best engine slack, 7s, 6d. to 8s.; medium, 
6s, to 6s, 9d.; common, 4s, 3d. to 5s,; steam aad forge coal, 8s, 3d. 
to 8s, 9d.; screened coal delivered Manchester Ship Canal, 9s. 3d. 
to 9s, 9d.; unscreened, 8s. 9d. to 93, 2d 

Notice has been given by the Lancashire employers to the Boiler- 
makers’ Society of a reduction of 2s. per week on the standard 
rate of wages, and 5 per cent. reduction on piece work, It will 
come into operation about the middle of February. 

Barrow.—There is a stronger demand for hematite pig iron, and 
makers have lately been doing a fuller busi The d d is 
slowly gaining strength. Makers are not well sold forward, but 
they are better off for orders generally than they havs been for 
some time, and the inquiry is not only for prompt, but forward 
deliveries. At length prices have moved upwards. Mixed Bes- 
semer numbers are at 54s. net, f.o.b., and some makers ask 55s., 
while warrant iron is at 54s. 9d. net cash sellers, buyers 6d. less. 
Stocks in the hands of makers have been reduced to a point which 
is of no importance, and which are not calculated to have any effect 
on the rise and fall of the market. Warrant iron remains steady, 
with only 12,392 tons in stock, There have been no operations 
during the week, and holders are very firm. Business in lower 
grades of iron is very small, but there is a good demand for char- 
coal iron. The Carnforth Iron Company have putanother furnace 
in blast this week. 

In iron ore the business doing is very quiet, but a more liberal 
demand is expected, as an additional output of pig iron is being 
arranged for, and this is likely to lead to a fuller use of native 
ores, although a fair tonnage of Spanish ore is being imported at 
Furness and West Cumberland ports. Prices are steady at 8s. 6d. 
for good average qualities of native ore, net at mines. 

There is more activity in the steel rail trade, and the mills at 
Barrow and in West Cumberland are now working full time. They 
have been very indifferently employed for some months past. 
More regularity of demand and output is expected. under the 
auspices of the new international steel ring, and certainly the 
immediate demand is better, while new orders are in the market, 
and likely soon to be placed as well on home as on foreign account ; 
80s. is about the price per ton for heavy rail sections. Light rails 
are quiet, but a few orders are offering for tram sections. Ship- 
building material is in very quiet demand, and orders in the 
market are few in number and small in extent, Other branches of 
the steel trade are quiet. 

Shipbuilders are very quiet, and the trade is very unsettled, as 
local yards are on the point of what promises to be a serious trade 
dispute. The masters want a 5 per cent. reduction on piecework 
and Is, tid. per week on time men, and the men are opposing it. 
The decision will be made known in a few days. The new sub- 
marine Bl has had a very successful trial outside of Barrow 
Harbour, She was under water three hours, and rose again two 
miles from the point where she sank in the first instance. 

Shipping is quiet. Last week’s exports were 13,375 tons from 
West Coast ports, including 6045 tons of pig iron and 7330 tons of 
steel. In the corresponding week of last year the exports were 
11,165 tons, showing an increase of 2210 tons. Total for the year, 
653,374 ; corresponding period of last year, 788,856 tons ; decrease, 
135,482 tons, Freights remain very low. 











THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


WINTER is now fairly upon us. It came suddenly in the night, 
with a sharp cold touch, succeeded by a white world next morn- 
ing. The result has been to cause householders to set about 
completing their winter supplies of coal, and the increase in price 
decided upon as far back as September is certain to be obtained 
now. The moderate tonnage reported last week for London and 
the Eastern Counties, with the feeble local demand, has now 
changed to something like winter activity in many quarters. In 
best Silkstones the weight available for the market is but limited, 
and 12s. per ton is readily obtainable, with secondary sorts about 
ls. per ton less. Barnsley house, in which the largest business is 
done, is at 10s. to 10s, 6d. per ton, with every prospect of going 
higher ; secondary sorts can be had from 8s. 6d. to 9s. per ton. 

Steam coal, having regard to the shipping season being about 
over, continues fairly satisfactory. Hull and Grimsby are both 
receiving considerable tonnages, the demands of the steam fishing 
trawlers belonging to the ports being now an important factor in 
the trade. The railway companies are also taking heavy deliveries 
under contract, at from 8s, to 8s. 3d. per ton at the pits in owners’ 
wagons, 

Gas coal, as is usual at this season of the year, is in active 
request, large tonnages being forwarded to the corporation gas 
departments and gas companies. Prices are generally about 6a. 
to 9d. per ton less than those contracted for last year. The gas 
companies, through the continued clear, mild weather, have, up 
to the beginning of this week, not required such heavy deliveries 
as they used to do. 

Small coal is again a little more actively called for, the chief 
demand being for good slack and nuts. The continued unsatis- 
factory state of the coke trade, however, causes coking slack and 
smudge to be in very feeble demand. The make of coke is chiefly 
confined to collieries which have their own ovens. Although the 
tonnage forwarded to North Lincolnshire and Derbyshire is stated 
to be rather better, the improvement cannot be said to have made 
any difference to makers. 

In the iron and steel trades a little more confidence is expressed. 
The volume of business is fairly good, but the prices remain un- 
satisfactory. Any change, however, is expected to be inan upward 
direction. The Parkgate Iron and Steel Company, Limited, expect 
their new blast furnaces to be shortly brought into use. The 
capacity of the new converters is expected to greatly exceed that 
of the old furnaces, and they will also secure valuable advantages 
in working. 

The prices for hematites—West Coast and East Coast—Lincoln- 
shire foundry and forge iron, and fer bars, remain as quoted last 
week, 

Of all the heavy industries the engineering departments are 
probably the most in need of work. In railway and marine 
material there is much less doing than was expected would be 
the case towards the end of the year, but there is confidence 
expressed that new work on railway account for several home 
companies is certain to be placed ere long. A few Indian and 
colonial orders are keenly competed for. A fair amount of 
employment is being found in the tramway and light railway 
material departments, but a good deal more could be done, 
and fresh orders are looked for. 

With the close of the Presidential election, the United States 
trade is expected to get better, although business has been less 
affected by this election than in former years, The reason, no 








doubt, is that the tariff did not come to the front during the 
struggle. The Americans continue to order the highest-class 
cutlery, supplying themselves with the secondary grades, which, 
however, constitute the bulk of the business. Still, the principal 
houses doing an American trade state that recent orders for best 

‘oods exceed what was done at the corresponding period last year. 
There are also more encouraging accounts from Australia and 
South Africa, 4 

The season orders in silver and gy goods are being com- 
pleted, and the trade has been a fairly good one—better, indeed, 
than was at one time anticipated. The work, as usual, has been 
most unevenly divided, certain establishments running full time, 
and finding it difficult even then to get their orders off in time, 
while other firms cannot give their men the ordinary working hours. 
Allround, however, there is less tocompiain of than was the case at 
the corresponding period of last year. 

The Lord Mayor of Sheffield, having been requested to open a 
relief fund in sid of the distress caused through lack of employ- 
ment, has made inquiries at various public departments, the 
Boards of Guardians, and in other authoritative quarters, with the 
result that, ‘‘after a full review of the circumstances that now 
exist in Sheffield,” his lordship is of opinion that at present there 
is no necessity for taking the step suggested. The Lord Mayor's 
decision is generally approved. Although there is considerable 
want, the condition of affairs is not beyond the existing machinery 
to meet, and should the distress extend the Lord Mayor will 
promptly take any measures necessary to cope with it. In a 
speech last Friday the Lord Mayor expressed the opinion that it 
might be necessary to start a relief fund, but said that as it was 
the same people who always gave the money by subscription it 
might be well to try a voluntary rate, so as to get the money more 
equally from all the citizens. 








NORTH OF ENGLAND. 


(From our own Correspondent.) 

Tue operations of the speculators in Cleveland warrants and the 
fluctuations in the prices consequent thereon are the predominating 
features of the iron and steel market again this week, but it must 
be reported also that this business is supplemented by the buying 
of consumers, who have purchased more freely during the last few 
days than for more than a month. London houses are still the 
most prominent operators, and it is evidently the opinion of those 
joining in the ‘‘ gamble ” that there is still something to be made 
out of pig iron warrants. As high a price as 46s. 7d. cash has been 
offered and paid by buyers for Cleveland warrants. That is 4s. per 
ton above the figure that ruled when the upward movement in 
warrants commenced in July, and is 5s, above the minimum of this 
year. The greater part of the advance that has taken place during 
the last two months has been induced by speculation, for there can 
be no question that nothing in the condition or prospects of trade 
has justified any such rise. The market here is strengthened by 
the encouraging reports from the United States, where the output 
of pig iron has been increased lately, and yet stocks decrease, and 
prices improve ; that has a good deal of influence on this side. 
Cleveland makers receive inquiries from consumers in the States, 
but these do not lead to business, the prices here being too high to 
admit of it. 

The speculators have to confine their operations to Cleveland 
warrants, for they are the only warrants of which there is any con- 
siderable stock, and in which, therefore, they can deal with com- 

rative safety. Of Middlesbrough hematite iron there are only 
$00 tons in the public warrant stores; of Cumberland hematite 
12,392 tons ; and of Scotch iron 9514 tons, quantities far too small 
to allow of their being made counters for thegamblers. Itis other- 
wise with Cleveland warrants, of which there is a stock of 142,041 
tons, and the stock is being added to rapidly ; in fact, this month 
there has been an increase of 27,013 tons, and since July 64,028 
tons have been added. Besides this, it is to be expected that the 
stock will continne to increase, as makers themselves have sold 
warrants freely, as they could get so much better a price for them 
than for No. 3 sent direct from their own yards, They will thus 
have to send considerable quantities of their iron into Connals to 
make these warrants. It is not improbable that after the gamble 
is over the large stock of Cleveland pig ironin the public warrant 
stores will weaken the market, but at present the increase has not 
any influence that is detrimental to the trade. 

It may also be reported that the unsatisfactory shipments of pig 
iron from the Cleveland district are practically ignored. This 
month they have been worse than in any November since 1893, 
They are even worse than the poor return reported last month, 
and will probably not exceed-75,000 tons, which will be far below 
the November average, and will be more than 40 per cent. worse 
than the best November, which was in 1896, when 124,400 tons 
were wae The shipments up to 23rd reached only 52,830 tons, 
against 58,455 tons last month, and 82,415 tons in November, 1903, 
to 23rd. In ordinary times such unsatisfactory figures would 
have greatly weakened the market. 

Ordinary business in Cleveland pig iron has improved this week, 
and prices of all qualities have been advanced, and foundry num- 
bers have touched the highest figures that have been known this 
year. The value of No. 3 has also come nearer to that of warrants 
than has been the case for several weeks. Both makers and 
second hands have done business this week mainly at 46s. per ton 
for early f.o.b. deliveries of No, 3, and now not less than that will 
be taken by anyone. No, 4 foundry iron has gone up to 45s., and 
the lower qualities have risen 1s. per ton. There was considerable 
room for improvement, for No. 4 forge, which in the summer 
realised even a better price than No. 3, was last week 4s. per ton 
cheaper, the usual difference being 1s. per ton. The quotations 
for these lower qualities were practically stationary at the lowest 
figures of the year, while those for No. 3 and for warrants went 
up rapidly. On account of this great difference in values every 
ironmaster lately has set himself to get out of his furnaces 
as much No. 3 as possible, and the consequence has been 
that the output of these lower qualities was reduced, and 
more No. 3 was made. Thus the output of forge ironis no longer 
in excess of requirements, and it is not now necessary to press sales 
of it. This has enabled producers to put up the price of No. 4 
forge to 43s., of mottled to 42s., and of white to 41s. Speculative 
operations have had little to do with the rise in these qualities, for 
they are not found in the public warrant stores, and the buyers are 
practically the consumers. 

It is satisfactory to note an improvement in the demand for East 
Coast hematite pig iron, and a further advance in the prices, Thus, 
mixed numbers are now at 52s. per ton, No. 1 at 52s. 6d., and 
No. 4 at 49s. These are 2s. 6d. per ton above the recent lowest 
rates, but relatively they are still considerably cheaper than Cleve- 
land foundry iron, for, with No. 3of the latter at 46s., makers of 
hematite should be getting 56s. for mixed numbers. Speculation 
has had little todo with the rise in hematite iron, which may be 
attributed to an increased consumptive demand. The rates of 
freight for the conveyance of Rubio ore have been reduced, as wa 
expected, but this has not brought down the price of the ore deli 
vered to the consumers here, for the Spanish mine-owners, taking 
advantage of the better prices of the pig iron, have put up their 
quotations, and the rate, delivered c.i.f. Tees, is 14s. 74d. 

The output of Cleveland ironstone for some time past has been 
short of the requirements, and ironmasters, who have not been able 
to get all they needed, have had to import foreign ore to mix with 
their Cleveland stone. The Skinningrove Iron Company had to 
blow out a furnace because enough stone was not forthcoming. 
This arises chiefly from a lack of miners. If it had not been for 
the short supply of Cleveland ironstone a number of the furnaces 
which were producing hematite iron would have been set to make 
ordinary Cleveland iron, for which relatively so much more satis- 
tory prices could be got. 

Business continues to show a slight improvement in some 
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branches of the manufactured iron and steel industries, but as yet 
buyers have not seen their way to pay increased prices. The 
Scotch steel plate makers have officially advanced the price of 
their steel ship plates to £5 15s., less 5 per cent., but that has not 
led to any change in quotations here, for it practically brings 
Scotch prices up to those of the North of England, which for long 
have been at £5 12s. 6d., less 25 per cent. Iron ship plates are at 
£6, less 24 per cent. 

This week two cargoes, in all 3200 tons, of steel plates have been 
imported into Sunderiand from the United States for one of the 
Wearside shipbuilding firms. This is a portion of the 5000 tons 
reported to have been bought some time ago, and one of the Tyne- 
side shipbuilding firms also ordered 5000 tons. 

Steel ship angles are obtainable at £5, less 24 per cent.; steel 
bars are at £6, and iron bars at £6 2s. 6d., both less 24 per cent. 
Heavy steel rails are at £1 10s. net at works, and steel railway 
sleepers at £6 5s. net. 

The wages question in the shipbuilding industry of the North- 
East Coast has this week been one of the most prominent subjects ot 
attention, and it is sincerely hoped that it may be amicably 
settled. A stoppage of work at the shipyards at any time is 
most undesirable, but it would be positively disastrous with trade 
so depressed all round, and the winter to face. Some time ago 
the masters felt it absolutely necessary to give notice that piece 
rates would be reduced 5 per cent., and other wages Is, tols 64. 
per week, and these reductions, it was stated, would take effect 
from Tuesday of this week. On Monday the masters had a con- 
ference at Newcastle with the representatives of all the sections 
of men affected. The latter asked that either the ciaim siould 
be withdrawn, or thet the notices should be postponed for a 
month. The employers naturally could notsee their way to agree 
to the first proposition, and they were equally averse to hanging up 
the claim for a month. They agreed, however, that the notices 
should be held over for another week, and in the meantime the 
men are voting by ballot at their various lodges whether they 
shall concede the employers’ claim. One satisfactory feature is 
that the men’s various societies are acting in concert, so that the 
employers’ will not have to negotiate with each section separately. 
It will be remembered that last year, when all the other sections 
had agreed upon accepting the reductions claimed, the joiners 
refused and struck work, that strike lasting a long time, and throw- 
ing out of employment a large number of men who had agreed to 
the reduction. That will be obviated now, for either all will strike 
or all accept the reduction. Itis a much more satisfactory pro- 
ceeding than regulating the wages piecemeal. It is believed that 
a stoppage of work will beavoided. Taking into account the almost 
unprecedentedly low prices that have had of late to be accepted for 
new steamers there can hardly be a doubt that builders are entitled 
tosome relief in the cost of labour. 

Last week-end the Teesside Bridge and Engineering Company, 
Limited, Middlesbrough, placed in position at South Shields a very 
large landing stage which they have constructed for the Tyne Com- 
missioners’ ferry traffic. The pontoon is 340ft. long and 50ft. wide, 
and it is connected with the shore by a bridge 125ft. long by 23ft. 
broad. This is intended for vehicular traffic only, separate roads 
being provided for vehicles leaving or approaching the ferries. 
Another bridge 125ft. long by 18ft. broad will be provided for the 
sole use of foot passengers. The old pontoon was removed and the 
new one moored in about twenty hours, the vehicular bridge being 
put into position likewise. 

The coal trade is less active than it was, except in the gas coal 
branch. The house coal people find that the improvement in their 
trade is at leasta month later than usual, as the weather has been 
so mild, but now the demand is rather brisk. Best steam coal can 
readily be bought at 9s. per ton f.o.b., and smalls at 3s. 9d. Best 
gas coal is at 8s. 14d. per ton. The tendency in coke prices is 
rather upward in sympathy with the advance in pig iron values. 
Medinm coke is at 14s. 3d. per ton delivered at the Middlesbrough 
furnaces. Both the Northumberland and Durham Miners’ Associa- 
tions have passed resolutions in favour of a minimum wage basis 
being recognised in the arrangements of the Conciliation Board. 
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NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THERE has been considerable activity in the iron trade this 
week. The substantial advance in the price of warrants has 
begun to tell upon consumers, who have been buying iron more 
freely. The opinion is still strongly held that the rise in prices 
is the result of a speculative movement. However this may be, 
the advance is certainly now strongly affecting business generally. 
The manufacturers have been obliged to raise the prices of both 
manufactured iron and steel, and it is just possible that the move- 
ment may have some beneficial effect. The purchases of pig iron 
in the last few days have included considerable quantities for 
delivery three months and even six months hence. 

Business has been done in Cleveland warrants from 46s. 9d. to 
46s, 34d. cash ; 46s. 11d. for delivery in twenty-three days; 46s, 3d. 
ten days; and 47s. to 46s. 5d. one menth, ransactions are also 
quoted at 47s. 2d. two months; 47s. 14d. to 46s. 8d. three 
months ; and 46s. 6d. for delivery in four months, There has been 
little or no business either in Scotch or Cumberland warrants. 
The former are quoted 52s, 9d., and the latter 54s. 14d. per ton. 

Prices of Scotch makers’ iron are 6d. to 1s. higher owing to the 
strength of the warrant market. G.M.B., f.o.b. at Glasgow, is 
quoted No. 1, 53s.; No. 3, 50s.; Carnbroe, No. 1, 54s.; No. 3, 
50s. 6d. ; Clyde, No. 1, 56s. 6d.; No. 3, 50s. 6d.; Langloan, No. 1, 
64s.; No. 3, 54s.; Gartsherrie, No. 1, 57s.; No. 3, 51s.; Summerlee, 
No. 1, 57s.; No. 3, 51s.; Coltness, No. 1, 63s. 6d.; No. 3, 53s. 6d.; 
Glengarnock, at Ardrossan, No. 1, 58s.; No. 3, 51s. 6d.; Eglinton, 
at Ardrossan or Troon, No. 1, 52s.; No. 3, 49s. 6d.; Dalmellington, 
at Ayr, No. 1, 52s.; No. 3, 49s.; Shotts, at Leith, No. 1, 58s.; 
No. 3, 51s.; Carron, at Grangemouth, No. 1, 57s. 6d.; No. 3, 
51s. 6d. per ton. 

There is a fair business doing in Scotch hematite pig iron, which 
has been advanced 6d. Merchants quote 56s. 6d. per ton for 
delivery at the West of Scotland steel works. 

Since last report one furnace has been transferred from hematite 
to ordinary iron, and there are now 40 making ordinary, 38 hema- 
tite, and 6 basic, the total of 84 furnaces thus in operation in 
Scotland comparing with 87 at this time last year. 

For the first time for months the stock of pig iron in Glasgow 
warrant stores shows the small reduction of 10 tons, and now 
amounts to 9514 tons, being 224 tons less than at the beginning of 
the year. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 5531 tons, compared with 5541 in the corresponding 
week of last year. There was despatched to the Uni States 
20 tons, Canada100, South America 50, India 95, Australia 206, 
France 60, Germany 295, Hoiland 332, China and Japan 50, other 
countries 70 tons, the coastwise shipments being 4253 tons, com- 
pared with 2385 in the corresponding week of last year. 

The arrivals of Middlesbrough pigs at Grangemouth were 
10,770 tons, being 270 more than in the corresponding week. 
There is, however, a total decrease in these imports since the 
beginning of the year amounting to 98,236 tons, 

There has been rather more inquiry for finished iron in the last 
few days, and makers report that work is coming to hand some- 
what more freely. There is still, however, much room for improve- 
ment, for in some districts the shifts are not fully employed. 

The Scotch makers of galvanised iron have advanced the price of 
sheets and plates 5s. per ton, and a further increase is under con- 
sideratioa. 

The representatives of the Scotch Steel Trade Combination met 
in Glasgow this week, and resolved to advance the price of ship 
plates to £5 15s. per ton, and angles to £5 5s., these rates being 
2s, 6d. per ton higher than the figures formerly current. There 
are reports to the effect that merchants are purchasing consider- 








able quantities of stee! billets from America at advantageous rates, 
but, of course, this material is not immediately available. 
Comparatively few new shipbuilding orders are reported this 
week up to the time of writing. The rates quoted by shipbuilders 
have been extremely iow, It is reported that for ordinary cargo 
steamers about £5 5s. per ton has been quoted. It is now, how- 
ever, stated that proposals for new vessels can hardly be looked at 
unless at from 10s. to 15s. above the rate mentioned. This 
improved tendency is, of course, one of the effects of the upward 
movement in pig iron. There is rather more activity this week in 
the coal trade. The sudden occurrence of extremely cold weather, 
with frost and snow, has given a great impetus to the household 
branch of the trade. In some districts, however, there has been 
considerable interruption to traffic by snowstorms, which have 
blocked the railways. The coal shipments from the Scottish 
ports are in the aggregate somewhat higher than in the preceding 
week. While the clearances at Fifeshire ports have fallen off, 
this decline is more than made up by increased exports elsewhere. 
Coal prices are generally as before, but the tendency is firmer. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

On Monday Sir M. Hicks-Beach came to Cardiff to act as inde- 
pendent chairman and arbitrate upon the appeal for a 5 per cent, 
reduction in colliers’ wages, formally proffered by the employers, 
but opposed by the men. The matter was carefully considered by 
the arbitrator ; Mr. Kirk the auditor’s, statement that the selling 
price of coal for the past three months had been 12s, 4d. was noted ; 
and after attentively listening to the arguments of employers and 
colliers, the decision was given in favour of a reduction of 5 per 
cent., bringing the rate to 38} above the standard of 1879. 
This will work out at a gain to the employers of 6d. per ton. It 
was shown that prices were receding, and several collieries stopped, 
owners being unable to make them pay. 

The effect on the market has been slight, if any, and I hear little 
complaint from the men who must see the justice of the 
reduction. 

The P. and O. coal contract for 200,000 tons at a price under 
13s. has not gone to ‘‘ Lewis Albion,” as announced by a London 
journal, but to Lewis Merthyr Colliery, the Albion Company, or 
under its old name the Cilfynydd, and other collieries. The 
Argentine railway contract for 150,000 tons has been secured by 
the Standard at 12s. 6d. to 13s, The Buenos Ayres and Rosario 
contract for 120,000 tons steam coal has gone to the Yorkshire 
Rhondda. This week it was stated on ’Change, Cardiff, that on 
Tuesday 10,000 tons of best Admiralty coal had been bought 
through local merchants on Japanese account. The prices are not 
publicly known. Russia, too, is in the market, and shipments are 
taking place. Here, again, secrecy obtains, though price and port 
of shipment are known to a few. 

The steam coal trade, for prompt especially, continues to be 
disappointing. As one coalowner observed this week, the promise 
of a few weeks ago has not been fulfilled. Leading coalowners are 
fairly well sold to the end of the year. 

This week ruling prices, Cardiff, were: Best steam, at 13s. 3d. 
to 13s. 6d. ; slight abatement made in cases of spot shipment. I 
have heard of 13s. and of 13s. 14d., but quotations are as given. 
Best seconds are at 12s. 6d. to 12s. 9d., but good seconds were 
obtainable, mid-week, from lls. 6d., and drys from lls, 9d. to 
12s, 3d. Best small steam are easier, 7s. to 7s. 3d.; seconds, 
6s. 6d. to 6s. 9d.; inferiors, 5s, 9d. to 6s.; best house coal, 16s. 3d. 
to 17s.; seconds, 13s. 6d. to 14s. ; ordinaries, 12s, to 12s. 6d. 
An appreciable improvement in demand is setting in for these 
coals on account of the early winter. House coal owners antici- 
patea brisk demand between now and Christmas. Little change 
has taken place in Monmouthshire coal ; best, Newport shipment, 
is quoted at lls. 6d. to Ills. 9d.; seconds, 10s. 9d. to 11s. 3d.; 
Eastern Valleys, 10s. 3d. to 10s. 9d.; No. 3 Rhondda, 13s. to 13s. 6d. ; 
through, 12s, to 12s. 6d.; smalls, 9s, 6d. to 10s.; No, 2 Rhondda, 
9s. 9d. to 103.; through, 8s. 3d. to 8s, 6d.; small, 6s. 6d. to 6s. 9d. 
Patent fuel, 12s. 6d. to 13s, 

In the Swansea market anthracite is decidedly firmer, especially 
the best ; nuts in demand ; rubbly culm still weak, 5s. to 5s. 6d.; 
duff, as low as 3s.~to 3s. 6d.; best malting is quoted at 21s.; 
seconds, 18s. 6d. to 20s.; large, 10s. to 12s, 6d.; cobbles, 16s. 6d. 
to 18s, 6d.; machine nuts, 17s. 6d. to 20s.; , 98. 6d. to 12s, 

Steam trade dull; best from 13s. 3d. Rhondda No, 3, 13s, 3d. 
to 13s. 6d. Patent fuel, 11s. 9d. to 12s. 

Shipment last week was better, over 11,000 tons despatched. 
Pitwood remains firm at all ports. At Cardiff this week prices 
touched 19s. 6d., and signs of continuing strong were prominent. 
Newport, 19s. to 19s. 3d.; Swansea, 19s., were ordinary 
quotations. 

The Swansea coal trade last week was limited to 52,000 tons, 
the prevalence of fog hindering tonnage from coming in ; and this 
week general port trade promises to be slack from the heavy 
storms. Complaints of slackness also prevail at several of the 
western collieries, and many are only doing three days’ work a 
week. In thecase of the Maesteg drift accident the number of 
deaths has amounted to three. The man charged with having 
acted as engineer, in the absence of the regular one, has been 
committed for manslaughter. 

The question of the Welsh coal trade, demands of foreign navies, 
the ls. tax, and Professor os Dawkins’ views as to the per- 
manence of present output and proposal to curtail export, were all 
intelligently dealt with by the President of the Chamber of Com- 
merce, at the Cardiff mayoral banquet this week. The president 
deprecated any interference with the export of coal, and showed 
that if our collieries were not kept in a state of efficient working 
it would be impossible in a crisis to put them into working order in 
anything like a reasonable time. The argument used for the 
reduction of exports and retention of coal for future generations 
was anidleone. With respect to the reserves of coal held by Wales, 
the Commission now sitting would soon give its decision ; but it 
was tolerably clear that the men of the present, their children, 
and grandchildren would never know the want of coal. As for the 
ls. tax, which has told heavily on many collieries, he maintained 
that the 1s. had had no preventive effect. If increased to £1, it 
would not prevent powerful nations from getting it. 

There has been an unusual quantity of scrap iron, old rails, and 
steel sent into Wales from various ports, Plymouth figuring with 
London; and the surmise is that outsiders regard the iron trade 
as brisk. This is not so, and it is only by keeping wages at a 
minimum that the men are kept going with tolerable regularity. 
An order for 4000 tons steel is stated to have been placed in the 
Welsh market in consequence of a labour difficulty in the North, 
but as Dowlais can turn out 4000 tons steel rails in a week, this is 
not an important matter. Pig iron has come in from Spain—a 
variation of the ore exports—and 700 tons steel bars from 
Philadelphia, with general cargoes from Holland, Belgium, and 
Antwerp. 

A slightly better tone was evident on Change Swansea mid-week, 
and it was reported that an improvement was shown, and an 
advance in quotations recorded. In pig iron there was an advance 
all round, Is. 3d. in Scotch, 2d. in Middlesbrough, and 6d. in 
hematite. 

In finished iron and steel there has been a steady demand for 
local tin bars, as distinguished from foreign bars, the inferiority of 
which, experts say, will certainly tell on users who confine them- 
selves to the foreign. In tin-plates a scrap sale at the Beaufort, 
realising good prices, shows that thetrade is buoyant and prospects 
unimpaired. Stocks slightly increased this last week. In the 
Swansea Valley good results are being shown at Messrs. Baldwin’s. 
Output of steel barin the valley good, but four furnaces out 
temporarily. 

A special list of prices.has been issued referring to tin-plate at 
Swansea, and will be found of interest, 





Cokes, I.C, 20 x 14, 11s, 104d. to 12s.; 183 x I4and 19} x 44 
uoted up to 12s, 6d.; 20 x 10, 17s. 3d. to 17s. 6d.; LC. 28 5 20 
6 sheets, 123, 3d. to 12s, 6d.; same size for 112 sheets, 24s te 

24s, 3d. per box ; odd sizes at a basis of 12s, 64.; wasters deare 

and in free demand, 20 x 14 C.W. realising 11s, 44d. to 11s 6d. 
per box; 18} x 14, Is. 3d, less per box ; double box of 98 ,, 

20 C.W., 23s. to 23s, 3d. Charcoal, 123, 9d. for 1.0, 20 + 14 and 

inferior according to quality. In good request: Ternes, 2s 9d 

to 228, per box for I.C. 28 x 20. Black plates firm at £8 lhe, ¢¢ 

£8 17s. 6d. per ton basis for finished quaiities, f.0.b. Wales, 4} 

cent. discount. Bed 

Ruling figures iron and steel Swansea this week were as 
follows :—Pig iron, Glasgow warrants, 52s, 9d.; Middlesbroy h 
No, 3, 46s. 2d.; hematites, Cumberland, 54s,; Welsh bars, £6 2s «i 
to £6 5s.; sheet iron, £8 to £8 7s. 6d.; steel, £8 to £8 2s, bq. 
steel rail, heavy, £4 5s. to £4 10s.; light, £5 5s. to £5 10s, : 
Bessemer bars, £4 4s. to £4 5s.; Siemens best, £4 5s, to £1 7s, ea 
spelter brisk, all works busy, £25 17s. 6d., one quotation gives 10,” 
less ; block tin, £182 10s.; lead, £13 7s. 6d.; Spanish, 5s, legs « 
copper: Chili bars, £66 2s. 6d.; iron ores, 13s. 6d. 

It is stated in the Cardiff district that Mountford Phillips and 
Co., engineers, Brierley, Staffordshire, intend opening at Llantriss 
ant, a place favourably situated for a sea port, railway and colliery 
conveniences, 

Port business at Swansea would be brisk with more favourable 
weather ; as it is, notwithstanding fogs and storms, returns are 
as, and steamers this week are loading for America and 
Russia 

Newport was quite brisk one day last week, sixty-one vessels 
coming into the various docks and wharves, 

Bristol is discussing, equally with Cardiff, a rather ominous 
rumour that Sir Alfred Jones will probably make Southampton 
oe not Bristol his port of arrival in connection with West Indiay 
trade. 

Cardiff dispatched 70,000 tons coal on Friday last. 








THE NEWPORT HARBOUR COMMISSIONERS 
WEEKLY TRADE REPORT. 


STEAM coal in better request, owing to the supply of tonnage 
having come on. House coal in fair demand. The quantity of 
coal shipped for the week ending November 19th was 96,551 tons 
—foreign, 77,455 tons ; coastwise, 19,096 tons. Imports for the 
week ending November 22nd, 6107 tons :—Manganese ore, 2800 
tons; pig iron, 1200 tons; scrap, 565 tons; cement, 140 tons; 
pitwood, 7742 loads. 

Coal—Best steam, lls. 6d. to lls. 9d.; seconds, 10s. 6d. to 
10s, 9d.; house coal, best, 15s.; dock Screenings, 6s.; colliery small, 
5s. 3d. to 5s, 6d.; smiths’ coal, 9s. Pig iron—Scotch warrants, 
53s. 6d.; Middlesbrough No. 3, 46s. 74d.; Middlesbrough 
hematite, 54s. 6d. Iron ore—Rubio, 13s. 6d.; Tafna, 14s. 6d, 
Steel—Rails, heavy sections, £4 2s. 6d. to £4 2s.; light ditto, 
£5 5s, to £5 7s. 6d. f.o.b.; Bessemer steel rg te bars, £4 2s, 6d, 
to £4 5s.; Siemens steel tin-plate bars, £4 5s, to £4 7s. 6d., all 
delivered in the district, cash. Tin-plates—Bessemer steel, coke, 
12s, 6d. to 12s. 9d.; Siemens, coke finish, 12s. 9d. to 12s. 104d, 
Pitwood—19s. 3d. to 19s. 6d., ex ship. London Exchange tele. 
grams—Copper, £66 to £66 2s. 6d.; Straits tin, £132 10s. to 
£132 12s. bd. Freights active, rates steady. 








CATALOGUES. 


MIRRLEES Watson Company, Limited, Glasgow.—A four-page 
pamphlet just published by this firm deals with the Diesel oil 
engine, of which we understand over 900, of a total aggregate 
power of 45,000 brake horse-power, are now in use. The con- 
struction and operation of the engine are well known to our 
readers, 

Tancyes LIMITED, Cornwall Works, Birmingham.—Catalogue 
No. 62 deals with steam boilers, the various types including 
vertical cross-tube, vertical multitubular, colonial tubular for wood 
fuel, semi-portable multitubular, marine, and externally-fired 
boilers, The neatness with which the book is produced is worthy 
of special mention. 

WoLsELeEY Toot AND Motor Car Company, Limited, Adder- 
ley Park, Birmingham.—This company has just issued a hand-book 
for the users of the Wolseley motor cars. It is of handy form, 
well indexed, clearly printed, and contains readable diagrams. 
The letterpress describes, in language simple enough to be under- 
stood by persons with no special engineering knowledge, the func- 
tions of those portions of the mechanism of the Wolseley motor 
car which should be understood by every owner and user, 








RalLway ENTERPRISE IN WALES.—Most of the railways are 
seeking powers, and have put in Bills for promotion next session. 
Cardiff Railway, instead of asking for powers for a competitive 
route to Sirhowy Valley, seeks for running powers over the 
Barry line, or any other new railway which would connect the 
Rhymney, Barry, and Brecon and Merthyr Railway with the 
branches of the London and North-Western, and Great Western 
Railway. They also seek powers to run over the Rhymney to the 
Aber Colliery ; over the Barry, north of that junction ; over the 
Brecon and Merthyr, northward from the new Barry junction; and 
over the London and North-Western, and Great Western, north- 
ward from the new projected Barry extension. Barry extensions 
are for entering into Sirhowy from the line and viaduct forming 
in the Rhymney Valley. This will touch virgin mineral ground by 
a short line through the hill. 

Smart ENGINEERING FEAT.—The work in connection with the 
ferry improvements which are being carried out at North and 
South Shields on behalf of the Tyne Improvement Commissioners, 
by the Teesside Bridge and Engineering Works, Limited, of 
Middlesbrough and London, is now nearing completion. About 
six weeks ago the existing landing stage and bridge at North 
Shields was removed and the new pontoon landing stage and bridge 
were fixed in position—the operations having been carried out on 
a Sunday most successfully, The work was advanced another 
important stage on Sunday last, when the old staging and bridge at 
South Shields were taken away, and the new landing stage—340ft. 
long by 50ft. wide—and bridge—125ft. long by 23ft. wide—were 
fixed in place, The contractors obtained ion of the site at 
10 p.m. on Saturday, the 20th inst., and the whole of the work— 
which presented many elements of difficulty—was completed with- 
out a hitch by the contractors in the afternoon of the following 
day. 

SHEFFIELD UNIVERSITY CoLLEGE.—The Court of Governors of 
the Sheffield University College meets to-day, Friday. The annual 
report to be = for adoption states that there is every 
promise that the new college will be ready for opening by the end 
of June or the beginning of July next year. Close on £12,000 will 
be needed for the provision of scientific apparatus, &, Towards 
the £170,000 required for additional buildings and endowments, 
£110,000 has been promised, leaving £60,000 to be raised. The 
Coal Mining Committee of the College have formulated a scheme 
for a great extension of the work of their department and for its 
financial support, which they have submitted to the colliery owners 
and managers of the district. Their Lye is to create an 
institution for instruction, for testing, and for research in mining 

uestions comparable with the metallurgical department of the 
Jollege. It is proposed that the department shall be managed 
by a committee, which shall contain a large representation of the 
industry itself, 
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NOTES FROM GERMANY. 
(From our own Correspondent.) 


TueReE is, as usual, very little of interest or 
importance to relate in connection with the iron 
and steel industry over here, the position all 
yound being still rather unsettled, and, without 
taking a ssimistic view of things, far less satis- 
factory than was generally anticipated for this 
season of the year. ; : : 

In Kheinland- Westphalia only in a few instances 
has the trade in iron and steel been showing more 
life than previously ; the majority of the shops 
and factories complain of securing but a poor 
amount of fresh work. f F 
Export has been increasing, but this cannot make 
for the falling offin the inland demand, because 

very low prices have to be taken if ironmasters wish 
to secure foreign contracts. South America has 
been coming forward with some fair orders for 
railway material; Argentina sent in some large 
contracts for locomotives and general rolling 
stock. The plan of a railway line from New 
York, through Mexico, to the principal places on 
the east coast of South America, appears to have 
met with approval, and representatives are 
reported to have been sent over to Europe for the 
purpose of securing the supply of railway require- 
ments by contracts, Concerning the different 
departments of the iron industry, a little more 
strength can be noticed in the pig iron trade, 
while semi-finished steel is only well inquired for 
on foreign account. Underquoting is specially 
strong in the bar trade, and impedes business a 
good deal ; hoops and girders are quiet, and the 
plate trade, as well as the business in wire, must 
be regarded as unfavourable. The members of 
the Steel Convention resolved to raise the prices 
for bars and flat bar iron, the former on M, 108, 
the latter on M. 105 p.t. free Oberhausen, the 
advance coming into force at once. 

The physiognomy of the Silesian iron market 
has been a little more bright than formerly ; the 
fact that, principally, an agreement has been 
formed regarding the Silesian Steel Convention 
may have tended to slightly improve the tone of 
the market. The present ‘Union of Sale” of 
the Upper-Silesian rolling mills is to be dissolved, 
and instead, the Upper-Silesian Steel Convention 
will come into force on the Ist of January, 1905. 
For crude iron and for most articles of manufac- 
tured iron a moderate inquiry comes in. In 
girders rather more was done than previously ; 
sheets are very dull, and so are welded pipes, while 
for plates a fair inquiry comes in, After a good 
deal of talking and trouble, the German Copper 
Convention has finally been formed. 

According to the Berliner Tageblatt, a represen- 
tative of the American Steel Trust is expected to 
come to Germany on a visit to Mr. Thyssen, 
whose activity and endeavours in the iron 
industry have been attracting attention in 
America. Thyssen is going to receive his guest at 
Schloss Landsberg in Westphalia, and the Inter- 
national Steel Convention is to be the most impor- 
tant topic of conversation. 

There was a little more life stirring on the 
Silesian coal market this week than last, scill sales 
are comparatively small, in consequence of the 
mild weather, and stocks are fairly heavy. In 
coke a good trade is done. 

From the Rhenish-Westphalian coal market 
pretty favourable accounts have been received 
upon the week; a rise in quotations will very 
likely take place shortly, increasing inquiry being 
reported for house coal and also for several 
sorts of engine fuel. The zine industry pur- 
chases pretty freely, and shipments to Belgium 
and Holland are comparatively large. The busi- 
ness in briquettes has improved, and so the in- 
tended restriction in output of 25 per cent. has 
not been strictly adhered to. The prices recently 
fixed at the coalowners’ meeting of the Rhenish- 
Westphalian Coal Convention are from 0-50 to 
M.1 p.t. higher than those of last year. 

A pretty firm tone is reported to characterise 
the Autro-Hungarian iron market. Pig iron, as 
well as bars and sectional iron, have been in fair 
request ; plates remain dull. The North Railway 
has just given out orders for fourteen locomo- 
tives ; six express and two tender locomotives 
were given to the Wiener Neustadt locomotive 
shops, while six goods train locomotives were 
granted to the Floridsdorfer machine factory. 
The value of the order is 1-1 million crowns. 

There is but a slight change for the better 
noticeable in the Austrian-Hungarian coal trade. 
Demand, though better than in previous month, 
has yet been rather lower than it is expected to 
be at this time of the year. Gascoal and coal for 
coke-making are best inquired for. 

Satisfactory accounts are, on the whole, received 
from the French iron industry. In all depart- 
ments except Midi and Nord employment has 

n improving rather than otherwise. 

Although the tone is confident, business trans- 
actions on the Belgian iron and steel market have 
been comparatively limited upon the week. With 
regard to prices, only rails and girders can be 
reported in a satisfactory condition. 

In the centre of the Charleroi coal district a 
strike is on, which is likely to extend. This 
strike, however, may be the cause of the decided 
firmness that could be felt last week in the 
Belgian coal industry, and the Flénu pits will 
find but little difficulty in carrying their prices 
now, 
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24,256. Heatrina Sap Irons, J. A. Tayler, Maidstone, 


ent. 

24,257. Swivet Connection for Vatvgs, T. E. B. Brown, 
London. 

24,258. Boots, E. A. Uhthoff, London. 

24,259. Sueet Receiver, W. H. Lock, W. F. Wood and 
B. J. J. Goulding, London. 

24,260. Macuines for Wirz Drawino, J. A. Horton, 

mdon. 

24,761. Means for Compressinc Gasgs, H. Baker, 
London. 

24,262. Forminc WIRE-DRAWING Digs, J. A. Horton, 
London. 

24,268. Parquetry, P. Stevens, London. 

24,264. Stups, J. C. Alexandri, London. 

24,265. OPERATING VENETIAN Buinps, J. D. Leach, 
London. 

24,266. Lock for Fasteninc Straps, E. J. M. L. de 
Saint-Quentin, London. 

24,267. Typewriters, G. R. Hingelberg, D. G. Jones, 
and F. L. Berry, Sheffield. 

24,268. Carpino Enoines, W. Bradley, London. 

24,269. CLips EmpLoyep in TeNxTERING Macutnegs for 
Srretcaiye Faprics, A. A. Whitley, G. Bentley, and 
J. Nuttall, London. 

24,270. PrepariInc Dovon for Breap Maxine, P. 
Davies, London. 

24,271. Macuinges for Grinpine Poncuegs, J. A. Horton, 
London. 

24.272. VaLve Gear for Enornes, O, Schwade, London. 

24,273. Trap for Mick, F. R. Redman, London. 

24,274. Instrument for Usk with Pugumatic Tires, E. 
E. Michelin, London. 

24,275. GoverninG Mecuanism for Tursines, J 
Wilkinson, London. 

24,276. ALTERNATING CoRRENT Motors, V. A. Fynn, 
London. 

24,277. Fives, J. Walker, jun., London. 

24,278. Cootinc of Motors, J. Lea, J. J. Crichton, and 
W. C. Lea, London. 

24,279. Apparatus for GENERATING ACETYLENE Gas, 
M. Jackson and The Sunbeam Acetylene Gas Com- 
pany, Limited, London. 

24.280, Carriaces for Deck Reamers, C. Schofieid, 
London. 

24,281. Pneumatic Hammers, W. P. Thompson.— 
(Werkzevg Maschinenfabrik, Berner and Co, Ger- 
many.) 

24.282. Apparatus for Loosgenine Hay, W. Sutcliffe, 
Liverpool. 

£4,283. Umpreiias, E J. Walker, London. 

24,284. Hay Rakes, EB. C. Blackstone and R. E. Watts, 


London. 

24,285. Dyginc TexTILe Mareriats, G. de Keukelaere, 
London. 

24,28. Axopgs, 8. O. Cowper-Coles. London. 

24,287. Rotiers for Printine Purposgs, 8. O. Cowper- 
Coles, London. 

24,288. Foop for Anima s, F. Livingstone.—(A. Stein, 
Austria.) 

24,289. Suspension RariLway, N. Loring, London. 

24,290. Propuctne CoLouRFD PHotTocRapns, G. Kopp- 
mann, London. 
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24,291. Arm Tope for Pygumatic Trrgs, 8. 8. Cavanagh, 
Geashill, King's Co., Ireland. 
24,292. GENERATION of ACETYLENE Gas, C. W. Wallace, 
Barnes, Surrey. 
24,293. Mretuop of Propucine Coxg, J. R. Breckon, 
Newcastle-upon-Tyne. 
294, Ciampino Device, E. Barnes, Sheffield. 
4,295. RarLway SIGNALs, J. R. O'Driscoll, Lowestoft, 
Suffolk. 
Burners for Liquip Foust, W. Galloway, 
Glasgow. 
24,297. Manuractur® of VoLATILE O1L8, A. H. Gittings, 
Roseville, near Bilston. 
24,298. MentTHo. and Campnor, A. H. Gittings, Rose- 
ville, near Bilston. 
24,299. PorTaRLe Foipinc PLatTroRMs, 
Bristol. 
24,300. Hair-pins, T. W. and F, M. Madsen, Stockport, 
near Manchester. 
24,301. Hatcnet, W. Phillipsand W. Robins, Rhondda 
Fach, Glamorganshire. 
24,302. AuTomaTic Continuous Sicnats for Trains, 
T. S. and R. W. Heslop, W. B. Biggs, and J. W. 
Hodgson, Stockton-on-Tees. 
24,303. Curtine Coat, W. Young. W. Clark, and H. 
Green, Manchester. 
24,804. Prgumatic Tires and WaHgEL Rims, J. Butler, 
Manchester. 
24,305. CottarR Frame, I. Kleinmann, Berlin, NO, 
Germany. 
24,306. Sarety Pins, H. F. Neuss, Birmingham. 
24,307. Cask for SurncicaL Purposss, J. G. Woolham, 
Manchester. 
24,808. CHarcinc INCLINED Retorts, T. and R Red- 
man, Bradford. 
24,309. Cugeckinc Suuttixs in Looms, R. Boothroyd, 
Huddersfield. 
24,310. Licutinc by Means of Evecrric Lamps, G. 
Wilkinson, Harrogate. 
24,311. Art of PHotoorapuy, A. H. Gittings, Rose- 
ville, near Bilston. 
24,312. Bact Vatves, F. J. Brazier, London. 
24,318. Rar.way SicNaL Beiys, C. E. P. Gabriel, 
Birmingham. 
24,314. AceTyLENE Gas Generators, R. H. S. Webb, 
Scarborough. 
24,315. Dust-REMOvING ApPaRaTus, J. H. Walker.— 
(P. Kestner, France.) 
24,316. Evecrric Arc Lamps, A. Eckstein and A. E. 
Angold, Manchester. 
24,317. Sip Dravcutsman’s Weicuts, H. J. Hedder- 
wick, Glasgow. 
24,318. Lavatorigs, J. Smith, Glasgow. 
24,319. MANUFACTURE of TunEs, J. Menzies, Glasgow. 
24,320. Sotes for Boots and SxHoss, P. E. Legard, 
Wakefield. 
24,321. Pavor AtracuMENT for Raitway Wacons, P. 
Gillespie, Edinburgh. 
24,322. Saws for Stong-cuTTing Macnings, C. H. 
Baxter, Bradford. 
24.323. E_ecraic Traction, J. Birkbeck, Bradford. 





8. Gath, 





_ Messrs. JAMES HOWDEN AND Co., of Glasgow, 
inform us that they have appointed Mr. W. H. 
Owen, who has for some time occupied a responsible 
position on the staff of their dynamo, engine, and 
turbine department, to represent them in London 
in succession to Mr. F. C, Gibbons. Mr. Owen ' 
as now taken up his duties at their London 
office, Billiter-buildings, 22, Billiter-street, E.C. 

Messrs, ERNEST Scort AND MouNTAIN, Limited, 
have a complete installation in hand, consisting 
of a steam engine of 300 indicated horse-power, 
together with generator and a complete equip- 
ment of electric motors for driving the under- 
ground haulage, pumps, &c., for the Bedminster 
Coal Company, of Bristol. They are also carry- 
ing out extensions of the plant at the Whitwick 
Colliery, near Leicester, and have an order in 
hand for extensions to the electrical machinery 
which they —s to Messrs, North’s Naviga- 
tion Collieries, Limited, a few years back, 


24,324. SHavine Brusuegs, F. Jeanes, Bristol. 

24,825. Domestic Forniturg, W. and A. Stewart, 
Glasgow. 

24.326. Morion TRANSMITTER for 
Enornes, A. J. B. Légé, London. 

24,827. Se_r-LicnTER, A. Connely, Glasgow. 

24,328. OxipisiInc and Deoxipisine Acsnts, A. H. 
Gittings, Roseville, near Bilston. 

24,829. Propucinc FicurEpD Iypico DyEp TExTILE 
Faprics, W. Mycock, Manchester. 

24,330. Mancracturg of INDIA-RUBBER, A. H. Gittings, 
Roseville, near Bilston. 

24,331. Motor Cars, C. H. Stafford, Nottingham. 

24,332. PeRINEUM NEEDLES, T. Fletcher, Sromsgrove. 

24,883. Oxsraintna Propucer Gas Fre of Tar, A. 
Desgraz, London. 

24,384. RECORDING Sperp of STaTIONARY Enaings, C. 
E. Player, Penryn, Cornwall. 

24,335. Tapg Measurkg, G. Rarp, London. 

24,336. ARTIFICIAL Composition Furi, C. H. Carpen- 
ter and 8. L. Davis, London. 

24,3837. WaTER-cLosets, F. C. Zacharie, London. 

24,338, Wire Stretcuers, N. L, Hathorn, London. 


Motive PowsR 


24,339. Tramway Ratzs, E. J. Elford, London. 

24,340. Fivsaisc Cisterns, C. H. Brandreth and A. 
T. Handley, Brighton. 

24,841. Evxcraic Switcues, O. D. Lucas, London. 

~~ Carzons for Etecrric Arc Lamps, F. J. Green, 


24,348, ELecrric Sians, J. Heinemann, London. 

24,844. NON-REFILLABLE Borrtiys, A. C. Sherwcod — 
(A. B. Kellan, New Sovth Wales.) 

24,345. Srgam Traps, R. Garston, 8. Alfred, and C. 
Hardisty, London. 

24 346. Manuracture of Gate Posts, J. A. Reavell, 


ndon. 

24,347. Mgans of TRansMiTTING Power, G. E. Clare, 
London. 

24,848. INTEKNAL ComBusTION Enoings, N. W. H. 
tharpe, London. 

— Pixs for SecuRING WEARING ApPaREL,G. Espey, 


ion. 
24,850. WasH-boaRDs, J. Fels.—({W. H. Scott, United 


States ) 
24,351. Rotary Execrric Macuines, M. Walker, 

London. 
ae for Raitway Vaurcies, J. W. Cloud, 

ndon, 


£4,353. Mgans for Supptyina Warer, A. A. Biggs, 
Lordon. 

24.351. Wae‘is for Ventcies, B. P. Laws, London. 

24,855. TypRWRITING Macuings, Deutsche Schreib- 
maschinen-Ges. G. m. b. H., London. 

24,856. REGULATING TEMPERATURE in Rooms, C. W. 
Wallace, Barnes, Surrey. 

24,857. Inxinc Ripsons of WriTiInc MacHINEs, 
Deutsche Schreibmaschinen-Ges. G. m. b. -” 


ndaon. 
24,358. Mecuanism for Evectric Arc Lamps, G. D. 
Mantle, London. 
24,359. Writinc Macuinges, Act.-Ges. ftir Schreib- 
maschinen-Industrie, London. 
24,360. Saws, J. Hill, London, 
24,361. CanDLE-sTicks or HoutpErs, T. R. Voce, Bir- 
mingham. 
24,862. Writinc Macuines, Act.-Ges. fiir Schreib- 
maschinen-Industrie, London. 
24,368. SePpaRaTION of VOLATILE Compounps, A. G. 
Green, London. 
24,364. BicycLe-RIDING DispLay APPaRaTos, C. Alonso- 
Perez, London. 
24,365. Gavoxrs, D. Cockerell, London. 
24,366. Bins for SucaR, B. Young, London. 
24,367. Wrirtnc Macutines, Act.-Ges. ftir Schreib- 
maschinen-Industrie, London. 
24,368. Process for Inrustnc Hops, A. E. Hewer, 
London. 
24,369. ELectric Emercency Lamps for Taxgatres, F. 
Brandt, London. 
24,370. Coouine Ar, C. F. Dixon-Johnson, London. 
oo ARMOURED CONCRETE ConsTRUCTION, E. Coignet, 
ndon. 
24,372. Liquip Fur. Burners, C. Leistner, London. 
24,878. Motor Cycues, F. Hegel, London. 
24,374. SEPARATING ALKALINE Sats in SuGaR Jviceg, 
B. T. King.—(C. H. Bertels, Belgium ) 
24,375. TREATING or PoriryInc Winks, J. H. Hunter, 
on. 
24,376. CLutcH Mzcuanism, W. G. Clifton, London. 
24,377. Bripexs, G. Barker, London. 
24,878. OveRHEAD Roapways, G. Barker, London. 
24,379. CenTRIFUGAL Separators, W. H. Scott and R. 
Williamson, London. 
24,380. Mitirary Hevmets, P. J. L. Stone, London. 
24,381. Merat Prares for Construction of FLoors, 
H. Rigby, London. 
24,382. Fitina Device, J. S., J., and P. Reekie, 
London. 
24,383. Riso Sprnninc Frames, W. P. Thompson. —(P. 
Burkard, France ) 
24,384. CompinED Mouts Gac and Exxcrric Lieut, J. 
. D. MacCormac and The Dental Manufacturing 
Company, Limited, London. 
24,385. Davicrs for Prorectinc the Hanp, G. H. 
Jervis Liverpool. 
24,386. Grinpine Mixts, R. Stanley, London. 
24,387. Typewriters, H. W. Higham, London. 
24,888. Execrric Circuit Breakrrs, The British 
Thomson-Houston Company, Limited. +The General 
Electric Company, United States.) 
24,389. ConTROLLING Devices for ELxgcrric Motors, 
The British Thomson-Houston Company, Limited. 
{The General Electric Company, United States.) 
24,890. InsuLators for Lave Ratts, O. Erlands, 
London. 
24,391. ComptneD SpanNneR, Key and SckEWDRIVER, 
G. H. Lawson, London. 
24,392. Postat Envevopss, A. J. Bacon, London. 
24,393. MaNnuracTuRE of Breap Cakk, A. MacPhail, 
naon. 
24.394. ConnecTine ELectric Circuits, D. Couverchel, 
London. 
24,395. Non-sLippine Cover for Russer Tires, J. M. 
L. Mills and C. F. G. Ambrose, Chippenham. 
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24,396. Sg_r-apsusTING STurFING-Box Packine, J. 
Hosgood, Carciff. 

24,397. Drop Hammers, E. 8. Brett and the Brett’s 
Patent Lifter Company, Birmingham. 

24,898. Gig and Harness Sappies, J. and J. Noake, 
jun., Birmingham. 

24,399. ELecrric Toots, P. Schiemann, Glasgow. 
24,400. INCANDESCENT Gas ManTLr, C. J. Sutton and 
J. Rudd, Bolton, Lancs. 

24,401. AuTomaTIC VARIABLE CuT-orF and GovERNoR 
Gear, G. Riddett, Glasgow. 

24 402. FiusHine Cisterns, M. J. Adams, Stocksfield- 
on-Tyne. 

24,408. Boxes for PuLVERULENT Supstancegs, W. Pochin 
and J. H. Richardson, Manchester. 

24,404. NON-REFILLABLE Bortrtes, T. K. Crossley and 
G. Jones, jun., Liverpool. 

24,405. Lap WinpDING Macuings, S. Whittaker, Man- 
chester. 

24,406. ORNAMENTAL Parts of BepstEaps, J.T. Petford, 
Manchester. 

24,407. Scrapine Iron in the Process of Rotuine, H. 
Bunch, Wolverhampton. 

24,408. TREATMENT of Hrpks, C. Fell, Keighley, Yorks. 
24,409. Tspp1NG Macuings, H. Bégelmann, Berlin, W., 
Germany. 

24,410. Support for Cummnky Por, A. E. Settle, Man- 
chester. 

24,411. Domestic AppLyance for Sticine, J. Charter 
and R. Wormald, Manchester. 

24,412. Dyginc Fiprous MarTeriats, C. Owens, Man- 
chester. 

24,413. Capstans, G. H. Baxter, Glasgow. 

24,414. Tapk-acTIon Pranos, R. Eastwood, Manchester. 
24,415. Looms for Weravinc, R. Greenwood and J. 
Bolton, Manchester. 

24,416. INNER ToBas of PNEUMATIC Tirgs, J. W. Gordon, 
Glasgow. 

24 417. BRakE MecuanisM for Wincugs, F. Lobnitz, 
Glasgow. 

24,4°8. PrcrurE Corp Hooks, E. Jones, J. Patterson, 
and T. 8. Jones, Halifax. 

24,419, Stipinc Winpows, E. Jones, G. Patterson, and 
T. S. Jones, Halifax. 

24,420. MeTHop of PrEpaRInG Foon, M. M. Wilson, 


Glasgow. 
24,421. Means for TRANSMISSION of Morion, 8. E. Alley, 
jasgow. 
24 422. INVERTED INCANDESCENT Lamps, M. Kay, 
don. 


24,423. ELectriciry Mrters, Chamberlain and Hook- 
ham, Limited, and 8S. H. Holden, Birmingham. 
24,424, Sponce Hoxper, J. MacGregor, Leith. 

24,425. Sockets for HoLpina CanDigs, G. A. Phiilips, 
Birmingham. 

24,426. Brick Kiins, J. Hamblet, Birmingham. 
24.427. Letrer Frirs, A. J. Johnson and W. L. Smith, 


24,428. Manuracrure of Precious Stonss, A. H. 
Gittings, Roseville, near Bilston. 4 

24,429. TeLEPHONE Syetems, W. Aitken, Liverpool. 

24,480. Propuctne Prorsip, G. Mitchell, London. 

24,481. RecisterRInc Poot TapLEs, 6 Kiddling 
Magdeburg Germany. 

24,482, SYNCHRONISATION ‘APPARATUS, 'B. Bonniksen 
Coventry. 

24,483, Automatic Fire-gscare, 8S. Scotter, Brighton. 

24,484. Rezp Trimmer, W. F. Taylor. London. 

24,435. Locks for Cycigs, 8. Bardgett, London. 

24,486, Sprnninc Frames, A. Willoquet, London. 

24,437. Makino _Tasiats for. Cacueis, F. W. Warwick. 
—(Kk, Jablonsky, ———.) 

24,438. Prerrvuves for Srorrixc-noxgs, A. M. Denham, 

London. ; 

24,439. WASTE-PREVENTING TAPPING Pips, J. Griffinand 
W. H. Making, London. 

24,440. Manuracturg of Soap, F. Holoubek, London. 

24,441. PreseRvinc Liquips, H. J. R. Hemming, 

London. 

a Wuexts for VeLocipepgs, J. Nutsford, 

mdon. 

24,443. Pneumatic Hammers, C. Schofield, London. 

214,444. Rattway and Tramway Veuicizs, G. Gibbs, 
London. 

— OBTAINING TIN from Siacs, C. A. L. W. Witter, 

.ondaon, 

24,446. FiLtTER Press Frames, P. Mécra, London. 

24,447. Fiu- Hine Tanks, L. Minot, London. 

24,448. MULTIPLE-FILAMENT INCANDESCENT Lamp, J. 
Klopfenstein, London. 

24,449. Heatine Systems, D. M. Nesbit and Ashwell 
and Nesbit, Limited, London. 

24,450. ConTROLLING Suppty of Fiurps, H. B. Arundel 
and J. Higginson, jun., London. 

24,451. IuprecNaTiIon of Woop, A. J. Boult.—(Hiilsherg 
and Co., Germany.) 

24,452. CycLE Brake Criurcugs, F. T. Gottsckalk, 
London. 

24,453. SepaRaTixc Dust from Arr, 8. Simmons, 
London. 

24,454. Spoois of Typewritinc Macuings, A. J. Boult. 
—(€. Spiro, United States.) 

24 455. VEHICLE WHEx%L Rios, W. Struckand E, Weiler, 
London. 

24,456. Macuin¥s for Dyzinc Furs, La Société C. and 
E. Chapal Fitres and Compagnie, London 

24 457. WEDGE More for Usxs in Banios, W. Wayhorn, 
London. 

24,458. ORE CONCENTRATING Ts BLES, J. F.C. Abelspies, 
London. 

24,459. Door Srrixes and Cuecks, A. W. Adams, 
London. 

24,460. Boats, W. C. Foy, London. 

24,461. VARIABLE SpeEkpD Potieys,,W. C. Kimber, 
London. 

24 462. TooTHep Gear Wuek s, F. Hutchins, London. 

24,463. RoLLers for TREATMENT of Fiprovus MaTERIALs, 
F. Hutchins, London. 

24,464. Figtp Winpines of Szrirs-wounp Dynamo- 
ELECTRIC Macuinery, A. F. Hills, D. Urquhart, and 
A, E. Honey, London. 

24,465, Rotary Harr Brusues, J. Kohnstam, London. 

24,466. Evectricat Conpuctors, 8S. O. Cowper-Coles, 
London. 

24,467. WasHING Gas, Kirkham, Hulett, andChandler, 
Limited, and 8. Hersey, London. 

24,468. Apparatus for RoLiise, W. Tafel, Liverpool. 

24,469. Driving Mecuanism for_Moror Cass, H. 
Biissing, Liverpool. 

24,470. Ecectric Gas Apparatus, P. C. Hewett, 
London. 

24,471. MgasvuRiINnG Macuins for Liquins, J. W. Flower, 


mdon. 

24.472. WugEts for ARTILLERY CaRRIAGEs, 1D. Mills, 

nmdon. < 

24,473. Motor PLovuess, J. Brey, London. 

24,474. Fret Saws, F. Schmidt, London. 

24,475. Bett Curtinc Macuings, F. Miiller, London. 

24,476. REGULATING DsSCENDING AUTOMOBILES,. H. 
Saurer, London. 

24,477. ELecTric Arc Lamp, F. M. Lewis, G. W. L. Case, 
and the Reason Manufacturing Company, Limited, 
London. 

24,478. Gas Meters, W. Clark.—(E. F. M., E. K. P. 

Haas, J. E. Weigelt, F. E. and K. L. Haas, 

Germany. 

24,479, SucTIon Dkvice for Or, EconcisER, N. Platt, 

London. 

24,480. CooLers f.r Motors, H. Windhoff, London. 

24.481. Taktnc Foor MgasurgEMEnts, C. Wilhelmi, 

Londcn. 

24,482. Composition, F. and I. Witte, 

London. 

24,483. Ccrr Links, J. L. N. Willis, London. 

24,484. CoMBINATION GARMENT, F. Lowy, London. 

24,485. EtectRic Merrers, The British Thomson- 

Houston Company, Limited.—(The General Electric 

Company, Urited States.) 

24,486. Fotpinc Hart, M. B. A. Bartholomew and H. 

Stewart, London. 

24,487. Maxine CoxFrecTiongry, J. Robins and tke 

Confectioner’s Vegetable Colours and Fruit Essences 

Company, Limited, London. 

24,488. CIGARETTE Makrnc Macuings, A. Benoit, J. 

Guéniffet, J. Nicault, and E. Dangerr, London. 

24,489. VaporIsiInc HyprocakBons, D. Albone and 

F. Boswell, London. 

24,490. ACETYLENE Storm Lamrs, F. W. Howorth.—(J. 

Margreth, Germany.) 

24,491. FLancep TusEs, J. 

London. 

24,497. RoLter Bearines, T. J. F. Ryland, London. 

24,493. Baty Bearincs, T. J. F. Ryland, London. 

24,494. Makine a Cuemicat Susstance, H. D. Dakin, 

London. 

24,495. VaLtves, G. Smith, London. 

24,496. WasHING Macuing, C. Schrider, Hanover, 

Germany. 

24,497. CooLInG VessELs, F. Saade, Hanover, Germany 


Duschek 


Arnold and J. Leech, 
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24,498. Wasninc Macuines, D. Evans, Ystalyfera, 
Glam. 

24,499. Warer Heaters, E. W. Lancaster, London. 
24,500. Fotp1inc Seat, G. Pell, Charfield, Gloucester- 
shire. 

24,501. Sicns, S. T. and F. H. Mowbray, London. 
24,502. Wricut for Sga Fisuine, M. F. Blake and F. C. 
Brown, London. 

24,503. Lock Nut and Bott, R. H. Kon, London. 
24,504. Motor Lamps, W. H. and W. Dee, and F. J. 
Edcinton, Birmingham. 

24,505. Dyginc TsxTILE MaTERIAts, T. de Naeyer, 
Manchester. 

24.506. Compressrep Arr Motor Torprpors, W. H. 
Webb, W. G. Brettell, and A. J. Adamson, Liverpool. 
24,507. Suettine of Iron, W. H. Webb, W. G. Brettell, 
and A. J. Adamson, Liverpool. 

24,£C8. HAIRDRESSERS’ REQUISITE, R. A. Clarke, Bir. 
minghdém. 

24,509. Srraps for Parcst Carriers, T. A. Smith. 
—(F. Vial, Victoria.) 

24,510. Tix Cup, A. E. Downing, Birmingham. 
24,511. Dryine Semi-Liquips, A. J. Oxford, 8. H. Bux- 
ton, and L. Oxford, Birmingham. 

24,512. Fasteninc Soies to Boots, E. E. Bailey, 
Southampton. 

24,513. REGISTERING on PRINTING Macutngs, W. Carter, 
Glasgow. 

24,514. AUTOMATICALLY OpgniNG Gates of Lirts, J. A. 
Steven, Glasgow. 

24,515. SMokeLess Furnace for StzaM GENERATORS, 
A. Dunn, Birkenhead. 

24,516. Sprnpies for Twistinc Frames, J. Sharp and 
Sons, Limited, and A. Duncanson, Glasgow. 

24,517. Covers for Drivine CHatxs, A. Farnell 
Coventry. 








a Birmingham. 





y 
24,518. Fisnine Rop Tacktg, C. Mitchell, London. 
24,519. CyciEs, C. D, Simms, London. 
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24,520. Apparatus for Tak1nG-orr Boors, H. P. Miller, 


jon. 

24,521. Hockey Sticks, G. E. Marshall, Liverpool. 

24,522. Apparatus for SuspenDING Curtains, W. E. 
Knight, Edinburgh. 

24,523. Rock Dritis, T. Warsop, Coniston, R.S.0., 
Lancs. 

24,524. Pencixs, T. Tarleton, Liver 4 

— FL8xtBLe Tuptnes, R. A. Fletcher, Birming- 

m. 

24,526. Mecuanism for Avtromoprigs, J. Platel, Bir- 
mingham. 

24,527. Process for Propuction of Prorerp, G. Mitchell, 
London. 

24,528. Free Encine Gear for Motor Bicyciges, The 
Eadie Manufacturing Company, Limited, R. W. 
Smith, and H. M. Phillips, Birmingham. 

24,529. Looms for Weavine, M. H. Sidebotham and J. 
Chambers, Halifax. 

24,530. Fasteners for Lapigs’ Dressgs, W. J. Andrews, 


‘ow. 

24,531. ADMINISTERING MEDICINE to Bantgs, E. Berry, 
Manchester. 

24,532. Dovn.uine and Winpinc Frames, A. Hitchon, 
Accrington. 

24,533. MECHANICALLY-OPERATED LuBRIcaTors, The 
Wolseley Tool and Motor Car Company, Limited, and 
H. Austin, Wolverhampton. 

24,534. Wiison Snarrces, W. Ashwelland A. Gameson, 
Birmingham. 

24,535. Opgratina Siipinc Doors, P. Wheeler, Bir- 
mingham. 

24,536. MANUFACTURE Of GUANIDINE Satts, T. Ewan 
and J. H. Young, Glasgow. 

24,587. Monument in Pace of Tomrstonsgs, J. Carter, 
Armley, near Leeds, 

LECTRICAL Fusks, B. and G. Thomas, Man- 
chester. 

24,539. Auromatic Execrric Switcues, B. and G. 
Thomas, Manchester. 

24,540. Lamp Burners, B. Werner, Germany. 

24,541. Spkinc Cases for Watcuss, R. Pleissrer, 
Germany. 

24,542. Warrce Irons, P. A. Hirmann, Germany. 

24,543. ANTI-CRIB-BITING and WIND-SUCKING APPLIANCE 
for Horses, J. A. Craft, Reading. 

24 544, AUTOMATIC AIR-PRESSURE FLUSHING CISTERNS, 
J. W. Straughan, Sanderstead, Surrey. 

—, DistrisuTinc Or, upon Fipres, F. Spivey, 

mdon. 2 

24,546. FrrePproor and SounD-DEADENING WALL, T. W. 
Rickson, London. 

24,547. Fornacgs, H. A. Birrell, London. 

24,548. Grates, A. E. Johnson, London. 

24,549. Crornes Hancer for Warpsosgs, L. Diefen- 
thal, Germany. 

24,550. Cases for DispLayinc Goons, A. M. Edelsteia, 
London. 

24,551. Printep Sipz up Ds.ivertes of PRINTING 
Macuings, W. H. Lock and T. M. North, London. 
24,552. ExcavaTinc Macainges, A. J. Ducellier, 

London. 

24,553. Apparatus for CLEANSING PLarTss, M. Findjian, 
London. 

24,554. ManuractorE of Brnzenss, L. Scholvien, 
London. 

24,555. Laprgs’ Hat-prn, W. Stevens, London. 

24,556. Nut-Locks, M. P. Carpenter, London. 

24,557. Rock Dritis, M. A. Adam.—(Armaturen und 
Maschinen fabrik- Westphalia Akt.-Ges., Germany.) 

24,558. CARBURETTING APPARATUS, La Société Anonyme 
Westinghouse, London. 

24,559. Locks and Latcues, H. G. Voight, London. 

24,560. ELectric Testinc Cup, H. Frankel, London. 

24,561. INTERNAL ComBusTION Enarves, H. M. Taylor, 


mdon. 

24,562. Brnpers for Scarro.pineG, P. M. Justice.—(E. 
C. Koop, Germany.) 

24,563. BriqueTTING MANGANESE Orgs, T. Rouse and 
H. Cohn, London. 

24,564. Wueet Construction, W. A. Gilmer, London. 

24,565. CURTAIN Pougs, d. D. , London. 

24,566. Stamprnc Macuines, G. K. P. Hoffmann, 
London. 

24,567. Lame Burners, W. A. Heelas, London. 

24,568. AuTomaTic CuT-orr VaLvgs, J. Hiibner and I. 
Mayer, London. 

24,569. Suppty of CURRENT to ELecTric VEHICLEs, O. 
H. Baldwin, London. 

24,570. TorBiNgs, Belliss and Morcom, Limited, and 
A. Jude, London. 

24,571. Pwgumatic Tires, R. J. Crowley and A. Black- 
man, London. 

24,572. INTERNAL ComBusTION Enarngs, A. de Dion and 
G. Bouton, London. 

24,573. DYNAMO-ELECTRIC Macuings, A. F, Batchelder, 
London. 

24,574, RaIN- WATER Pipe Benps, C. Schmticker, 
London. 

24,575. Sucar Movutps, J. C. F. Lafeuille, London. 

24,576. Locks, A. G. Baker, London. 

24,577. Rests for DispLayinc Goops, H. E. Hobbs, 
London. 

24,578. InpicaTiNG Botts, H. Hope and Sons, Limited, 
and W. Haywood, London. 

24,579. MANUFACTURE of Vases, A. G. Harley-Jones, 
London. 

24,580. Burrers for Usk on Motor Veuicugs, F. R. 
Simms, London. 

24,581. Fire-LicuTers, F. A. Hofmann, London. 

24,582, Corrgk Mrixturk, W. Langer, London. 

24,583. Separatine Dust from Arr, W. E. Allington, 
London. 

—_ Disc SHears, T. Raitza and P. Ozimek, 


on. 

24,585. TazaTmEenT of Coprer Org, G. H. Blenkinsop, 
London. 

24,586. Borrnc Mecuanism, J. V. Brejcha, London. 

24,587. Furnaces, W. P. Thompson._(WV. N. Best, 
United States ) 

24,588. Axies, H. Nicholson, Liverpool, 

24,589. TREATMENT of Woop, &c., E. Burnet, Liver- 


pool. 
24,590. Woopen Sroppgrs, J. Sandham, Liverpool. 
yen INTERNAL CombosTION Enarnes, H. F. Fullagar, 


on. 
24,592. Pump, W. A. Rohr, London. 
24,593. Encing, W. A. Rohr, London. 
24,594. SELF-SUPPLYING AIR Compressors, W. A. Rohr, 
London. 


14th November, 1904. 


24.595. Bootss, P. Kreisel, Cologne, Germany. 

24,596. Botries, W. G. Verrall, Eastbourne. 

24,597. Tire Banps, A. Franklin and A. T. Sadler, 
Birmingham. 

24,598. SELr-actiIna CcLosetT WasHer, H. H. Hold, 
Barnsley, Yorks. 

24,599. IncanDescenT Lamp Guarp, J. Devitt and C. 
Maskrey, Manchester. 

ame gpa C. B. Crawshaw and D. Bannister, 


ax. 

24,601. Heatine Compressep Arr, C. B. Crawshaw and 
. Bannister, Halifax. 

24,602. Reversine Motion for Puaninc Macutings, W. 
and A. R. Copley, Halifax. 

24,603. Mitiraky Gamg Apparatus, B. H. Thwaite, 
London. 

24,604. Power Factor Inpicators, W. E. Sumpner, 
Sevenoaks, Kent. 

24,605. WaTTmeTers, W. E. Sumpner, Sevenoaks, 

ent. 

24,606. FaEpina Sanp from Locomotives, T. Boardman, 
Bristol. 

24,607. Apparatus for Fitiine Sacks, N. L. Thomsen, 
Birmingham. 

24,608. Sarety Pry, R. F. Neuss, Birmingham. 

24,609. Biscuits, A. Alltimes, D. Wilton, and C. 
Gillespie, Glasgow. 

24,610. Wixpinc Targap, R. F. and J. Alexander and 
Co., Limited, and J. Mackie, Glasgow. 

— MEASURING Macuinges, R. Thornley, Man- 
chester. 





24,612. Borr.e Opzngr, R. M. Stothert, Atherton, near 
Manchester. 

24,6138. Driving Mecuanism, W. H. Thicket and J. 
Halliwell, Hull. 

24,614. Boors, J. A. Mitchell, Bradford, Yorks. 

24,615. Scrapine the Insipgs of Carmyeys, T. R. Parr, 


rby. 
— Game, L. Dodson and T. A. Jarman, Swindon, 
ilts. 


i 

24,617. Cycig CLurcnes, A. Smith, London. 

24,618. X-ray Opsrrucrina MATERIAL, W. M. Martin, 
Redruth, Cornwall. 

24,619. GLazine for Roors, K. Edwards, Belfast. 

24,620. Etzcrric Ciocks, I. H. Parsons and A, E. J. 
Ball, Leicester. 

24,621. Derecrinc Pieces of Meta in Cxora, W. 
Thomson, Manchester. 

24,622. Removine Antimony from ALvoys of Goxp, J. 
8. MacArthur, Glasgow. 

24,623. NegpLes for Sewina Macuings, E. J. Hall, 


lasgow. 
a Wrre-currine Prysr, H. B. Srawley, Birming- 


m. 

24,625. CENTRIFUGAL CREAMERS, N. G. K. Husherg, 
Stockholm, Sweden. 

24,626 Evameriine Metatric Surracrs, J. W. Sankey, 
Wolverhampton, 

24,627. TeLerHonE Sronauiina Devices, J. Macfce, 
London. 

24,628. Mar Carts for Curtpren, W. 8. Dove, 

ndon. 

24,629. Preservina Cur Fiowsrs, J. Pfister, Man- 
chester. 

24.630. BLeacnine Mareriats, J. D. Tomlinson.—(F. 
Haas, Germaity.) 

24,631. BREAKING up Harp Doc Biscurts, C. 8. Watson, 
Bristol. 

24,632. ELECTRICALLY-OPERATED Switcues, A. Eckstein 
and E. Parker, Manchester. 

24,633. Go_r Fiac Sticks and Fae Tins, G. P. Crack- 
nell, London. 

24,634. TRansMITTine SianNats to Locomorivags, R. C. 
Wetherell, London. 

24,685. Reet. AtTracaMent for Unwinpine, 8. H. 
Donaldson, London. 

eo Licutinc Street Lamps, A. G. Kent-Johnston, 

mdon. 

24,637. Scauzs, C. W. Brecknell, London. 

24,688. Perroteum Burners for Stoves, T. B. Fer- 
guson, jun., London. 

24,639. Vatves for Water Suppty Tanks, J. A. Staples, 
London. 

24,640. Bracgs, R. Poore, London. 

24,641. Lume Extractors, H. White, H. J. Cobbold, 
and J. F. McNeal, London. 

24,642. InTERNAL ComBuSsTION Heat Enoines, J. L. 
Bogert, London. 
24,643. Sipg-cars for Motor Cyc.ss, C. D. Leechman, 
London. , 
24,644. Looms for Maxine Mats, C. Rigelsford and A. 
W. Green, London. 

24,645. Propucrion of IRon and Stre., J. W. Duncan, 
London. 

24,646. Spgzp InpicatTors for Motor Cars, I. Garforth 
and F. Hughes, London. 

24,647. ELRVATOR-CONTROLLING Megcuanism, J. F. 
Murphy, London. 

24,648. Games, L. M. Dieterich, London. 

24,649. Eco Carrier, J. G. Dawson, London. 

24,650. HIGH-PRESSURE CENTRIFUGAL BLowgrs, R. J. 
Hodges, Bedford. 

24,651. TrousgR STRETCHER, A. Holmer, London. 

24,652. Horse Coutars, J. Ihle, London. 

no Torprng, R. C. F. Ogilvie, Upper Long Ditton, 

jurrey. 

24.654. Pristine Macuines, W. Fairweather.—(2. F. 
Rogers, United States.) 

24,655. Fexep Gavcs for PRintinc Macuing, E. Pollock, 
London. 

24,656. Brusa Pap, T. Shaw, London. 

24,657. Joust for RarnwaTer Pipss, R. H. Moores, 
London. 
24,658. Repgatine Rir.es, Fabrique Nationale d’Armes 
de Guerre Société Anonyme, London. 
24,659. Saraty Botr for SmAact-arms, Fabrique 
Nationale d’Armes de Guerre Société Anonyme, 
London. 

24,660. Firtincs for Exvectric Lamps, G. A. Walker, 
London. 

24,661. Game, J. H. Rowland, London. 

24,662. TrEaTMENT of Ecos, W. A., A. H., and H. W. 
Holmes, London. 

24,663. ELectricaL VaLve ConTROLLING Syste, I. G. 
Waterman, London. 

24,664. Draveut Reavtator for Grass, B. J. Mouat, 


ndon. 

24,665. GuaRDs for VEHICLE Winpows, E. Lombray, 
London. 

24,666. Razor-sTROPPING Device, J. Velasco, London. 

24,667. Frre-gscapgs, M. Freshfield, London. 

24,668. Laprgs’ Protector, A. McK. Normanby, 
London. 

24,669. ManuractuRE of ARYLNAPHTHYLAMINESUL- 
pHonic Acrip, C. D. Abel. —(Act.-Ges. fiir Anilin 
Fabrikation, Germany.) 

24,670. Exrracrion of Water from Miverat Svs- 
stances, O. Imray.—(Farbwerke vorm. Meiater, Lucius 
and Briining, Germany.) 

24,671. Burrinc Mecuanism for RalLway CARRIAGES, 
J. Willison, London. 

24,672. Manuracture of CrysTaALLiseD Mrtuy1, O. 
Imray.—(The Society of Chemical Industry in Basle, 
Switzerland.) 

24,673. InpuceD Dravaat for Furnaces, W. Downie, 
London. 

24,674. Lusricatine Device, W. H. Proctor, London. 

24,675. Evecrric Brakes for Trams, R. B. Ransford. 
The American Electric Brake Company, United 
States.) 

24,676. Spgep Gear, 8. Diamant, London. 

24,677. PaotocraPHic Apparatus and Fium, P. T. 
Hahn, London. 

24,678. Gumminc Macuing, E. O. Champ, London. 

24,679. Sewinc Macurnss, W. 8. North, Liverpool. 

24,680. CicgaReTTe Macuinss, J. M. Martinez, 
Loadon. 

24,681. Suirts, M. Auzinger, London. 

24,682. Ming Track Systems, J. Whitehead, London. 

24,683. OrpEeR Carps, 8S. Schwarz, London. 

24,684. MECHANICAL Puzz_E, J. F. Roberts, London. 

24,685. Propuction of ForMaLDEHYDE, A. Boake, 
Roberts and Co., Limited.—(W. H. Allen, United 
States.) ° 

24,686. EvaporaTinc Apparatus, 8, M. Lillie, 
London. 

24,687. NeEpLes for GramopHonss, H. M. and A. C. 
Dennes, London. 

24,688. Mu.tirronutaR Stream Generators, 8. D. 
Armand and F. L. M. Robillard, London. 

24,689. ELzctric S1orace Batreriss, L. N. J. Roselle, 
London. 

24,690. Pocket Fotpinc Kytves, G. Gray, London. 

24,691. RcBsER VULCANISING APPARATUS, C. F. Kite, 
London. 

24,692. ALTERNATING-CURRENT Systems, A. Grammont, 
London, 

24,693. ALBuMs, F. Voege, London. 

24,694. INCANDESCENT LicnT MANTLES, F, Nusch.—(@. 
Mortimer-Stei ling, France ) 

24,695. Motor Cycies, W. F. von Scholley, London. 

24,696. APPLIANCE for Arrixine Stamps, J. Purkiss, 
London. 

24,697. Macning for FotpiInc Newspapers, J. M. 
Twomey, London. 

24,698. Eixcrric Switcuss, The British Thomson- 
Houston Company, Limited.—(The General Electric 
Company, United States.) 

24,699. E_ectric Motor Contro., The British Thorn- 
son-Houston Company, Limited. —(The General 
Electric Company, United States.) 

24,700. Systems of Exxecrric Motor Contro., The 
British Thomson-Houston Company, Limited.—(The 
General Electric Company, United States.) 





24,701. ELecrric Moror Controu, The British Thom- 
son- Houston Company, Limited. —(The General 
Btectric Company, United States.) 

24,702. Bripox for Musicat [NstruMEnts, A, D. Grover, 
Boston, Mass., U.S.A. 


1th November, 1904, 


24,703. Brakes for Motor Cycuzs, J. G. Looker, Heaton 
Moor, near Stockport, 
24,704. Gears for SEL¥-PROPELLED V&HICLEs, A. Downs, 
oydon, Surrey. 
24,705. Lear TcrngerR and Hoxpgr, E. H. Griffin, 
London. 
24,706. SgLF-ENCLOsED Morors, W. I. Jones, Hengoed, 


Glam. 

24,707. Cover for Seats of Moror Cars, W. M, Holmes, 
Leicester. 

24,708. ELECTRICALLY-PROPELLED VEHICLES, C. W. G. 
Little, Bockenham, Kent. 

24,709. Macuinge for Propucinc Powsr, G. Killing 
and H. Behr, London. 

24,710. Games of Sxuit, J. H. Gibb, Glasgow. 

24,711. Presses for Linen, W. H. Johnaon, Man- 
chester. 

24,712. Makino Bricks, L. F. Kwiatkowski, Man 
chester. 

24,713. Reriune O1s, J, Lewkowitsch, London. 

24,714. Sevr-actina Winpow Lock, H. L. Parish, 
Torquay. 

24,715. INcANDEScENT GLOBE Lamps, J. W. Lea and J. 
H. Perrins, Birmingham. 

Tga-TaABLe Disn, G. W. Carter, 

Surrey. 

24,717. Drawinc-orr Rouuers of Comnina MACHINEs, 
F. and A. Lightowler, Bradford. 

24,718. Barre. Roor Cutrers, J. Gutteridge, Stam- 
ford, Lincoln. 

24,719. Hotpina Rives on SHow-carps, M. W. Lister, 
Birmingham. 

24,720. Pap for Packina Porposss, J. Baldwin, Bir- 
mingham. 

24,721. Sranps for Bicycies, K. D. D. Grazebrook, 
Birmingham. 

24,722. ELecrric Tramcars, W. Whittaker, Burnley. 

24,723. Rerriceration, W. H. Webb, W. G. Brettell, 
and A. J. Adamson, Liverpool. 

24,724. MeraL Traveciine Trunk, W. H. and B. H. 
Jones, Wolverhampton. 

24,725. Morors and Darvine Gear, F. W. Lanchester, 
London. 

24,726. FLUmp-pressuRE ReciprocaTinc Enoines, F. 
W. Lanchester, London. 

24,727. Opp Timz Premium Catcucaror, F. W. Tyler, 
London. 

24,728. ReGENERATOR TuBEs, H. Townsend, Wakefield, 
Yorks. 

24,729. Prez Joint, J. C. Haller and R. H. Machell, 

alifax. 

24.730, PorTaBLE LANTERN for ADVERTISING, E. Avon, 
Penarth, Glam. 

24,731. Optrarntnc Macnesium Oxipr, J. Plummer, 
Colinton, Midlothian. 

INVERTED INCANDESCENT Lamps, M. Kay, 


Norbury, 


24,732. 


on. 

24,738, Makino Pioments, J. F. Bennett and J. Mastin, 
effield. 

24 734. Settinc Concretes, J. Thompson, Dundee. 

24,735. CoLLAPSIBLE Recepracies, J. Beresford, Man- 


chester. 

24,736. Dottres used in Wasaine Opgrartions, G. T, 
Gould, Manchester. 

24,737. Boot and Sox Fastensr, A. M. Gent, Levens- 
hulme. 

24.738. Larue Bens, J. T. Nicolson and D. Smith, 
Manchester. 

24,739. Ormina Bearincs of Sprnpies, J. Boyd, 


London. 
24,740, Riss for Corsets, E. J. Menzies, West Ferry, 
Forfar. 
24,741. CarpBoarp Boxes for Butrer, F. H. Hague, 
on. 
24,742. Iaw1T1Inc MecuantsM for Motors, F. R. Lorenz, 
Lon 


on. 

24,743. ADVERTISING Carps, S. Loeweothal, London. 

24,744. ExecrricaL ALarm Ciocks, H. F. Schmidt, 
London. 

24,745. Srencr. Depiicatinc Apparatus, B. J. B. 
Mills.—(A. B. Dick Company, United States.) 

24,746 MaTHeMATicaL INSTRUMENT, B. J. b. Mills.— 
(J. Lombard, France.) 

24,747. Firecicutsrs, E. J. Fletcher, London. 

24,748. Hatr-Pin, L. O. Fuller, Dartford, Kent. 

24,749. Sanpa.s, W. Cohn, London. 

24,750. FLUID-PRESSURE Brake Apparatus, J. W. 
Cloud, London. 

24,751. Macuine for SHARPENING Knives, E. Wilson, 

ndon. 

24,752. WaTER-TUBE Borter, E. Scopoli, London. 

24,753. Knitrino Macuines, G. F. Lee, London. 

24,754. Pennoipers, N, Struck, London. 

24,755. RemovaBLe SHOULDER Straps, W. Wulff, 
London. 

24,756. Horsgsnogs, H. Bartley, London. 

24,757. Horsxsnogs, H. Bartley, London. 

24,758. OpgRATING a Siipinc Memper of a Ciuton, 
B. G Bateman, A. F. Pumfrey, and J. Gibson, 


London. 

24,759. RatLway VeHicte Coupiinas, Fried. Krupp 
Akt.-Ges., London. 

24,760. System of Heatinc Water, R. W. Boyd, 
London. 

24,761. Lirgpoats, R. A. Brown, London. 

24,762. Hammers, A. E. and A. E. Aldworth and T. A. 


. London. 

24,763. VENTILATING PuBiic Conventences, J. Harris, 

maon. 

24,764. ReoistgRinc Saegts to PRINTING MACHINES, 
R. W. Horne, London. 

24,765. DEMOLISHING WIRE ENTANGLEMENTS, N. Loring, 
London. 

24,766. CHIMNEY-SWEEPING 
Birmingham. 

24,767. Metuop of Sreriuisinc Mix, H. J. R. Hem- 
ming, Lewisham. 

24,768. Device for the Proputsron of Supa, F. Bell, 
London. 

24,769. EcecrricaL Commutators, Nalder Bros. and 
Thompson, Limited, F. H. Nalder, and O, Cox, 
London. 

24,770. SianaLtinec Device for ELevators, 0. Imray. 

F. 8. Payne, United States.) 

24,771. Drawine Corks, N. P. Samuelsen, London. 

24,772. InpicaTinc Distances TRAVELLED, O. Imray. 
(W. Bruhn, Germany.) 

24,773. LACE-FASTENING ARRANGEMENTS for Boots, F. 
Briuninger, London. 

24,774. PHoroorapuHic Fitms, M. Bry, London. 

24,775. ELevator Sarety Appiiances, W. T. Robinson 
and J. y, London. 

24,776. Macuings for Pickina Corton, G. A. Lowry, 
London. 

24,777. WIRE-DRAWING Devices, H. L. Thompson 
London, 

24,778. Votcanisinc RusBer Sores to Boots, G. F. 
Butterfield, London. 

24,779. Cyciists’ Trouser Ciips, H. Myers and H. 
Wright, London. 

24,780 Compinc Macuing ATTACHMENT, A. A. Sack, 
London. 

24,781. Repucinc ALuminiuM Mertas, H. 8. Black- 
more, London. 

24,782. ManuracturE of Expiosives, C. Duttenhofer, 
London, 

24,788. AutomaTic Licutina of Gas Jets, F. Testor, 
London. 

24,784. APPARATUS for OrENING Doors, N. Couland, 
London. 

24,785. Fornaces, G. and T. Wilton, London. 

24,786. Apparatus for ALTERING the ANoLEs of PRo- 
PELLER Biapes, C. A. F, Meissner, London, 


Macuings, A. Horobin, 





—————————— 


24,787. Forwaces for Gas Rerorts, F. Spo 
London. . 7 
24,788. ELectric Anc Lamps, W. R. Whitney, London, 
24,789. AmusEMeNT ArraRatus, J. H. Maguire 
’ 


London, 
24,790. Ranog-rinpErRs, A. H. D. Riach, Londo, 
24,791. Harmonicas, J. H. Mendles, J. A, Allen and 
Ht. H. Nielson, London. ‘ 
24,792. Macatnes for Maxina Breap, A, 
London, 
24,793. Toracco Piras, J. Burghardt, London. 
a Fotpina Taster, J. Lawson and J. Challis, 


Zilehe . 


ndon. 
24,795. Srampino Soap, E. L. Cook aad H. Bertram, 


ndon, 

24,796. Cars for Tunnet Kixws, A. A. Gery, I ondon, 

24,797. Bettows, J. H Lamprey, London. 

24,798, Apparatus for Paopucina Ozong, J. 1. Lam. 
prey, London. 

24,799. Trouser Cuiir3, H. W. Dovor, London. 

24,800. Facitiratina the Armune of FiRg-arms, D, 
Spiller, London, 

24,801. Benstgaps for Invatips, J. C. Anderson, 


on. 
24,802, Sospexston Sprinas for VRuIcLRs, A. Man: 


Hasnie Atracnyents, W. Asher} 


on. 

24,804. Apparatus for Coorina Arr, J. C. Witter 
London. : 

24,805. Expr.osion Evornes, F. A. Haselwander, 


London. 
24,806. Coat Dritiine Macuines, G. J. Robins, Livey. 


ool, 

24 8or, Propge.iine Bopres Fioarine in the \1r, G, 
Kniipper, Liverpool. 

24,808. Means for Treatin Sewer Gas, G. J. hiohins, 
Live 1. 

24,809. one for TorNine Music Leaves, 8. lt. How. 
son, Liverpool. 








SELECTED AMERICAN PATENTS, 
From the United States Patent-office Oficial Gasctte, 


770,388. INTERNAL-comBUSTION Enorne, D). Keli rts, 
C. James, and J. W. Young, Grantham, Brglind.— 
Filed February 9th, 1904. 

Claim. —In an internal-combustion engine, the com- 
bination with the cylinder having an opening sub- 
stantially in line with the axis of the piston, an air- 
inlet port located at one side of said opening and an 
exhaust port on the opposite side of said opening, of 


a vaporising chamber communicating with said open- 
ing and valves for controlling said inlet and exhaust 
ports, whereby on the opening of the exhaust valve 
the exhaust gases and air will sweep across said open- 
ing and partially exhaust the vaporiser of its contents 
of turned gases, substantially as described. 


770,600. SPINDLE BEARING ESPECIALLY APPLICABLE 
TO CENTRIFUGAL Pumps, A. Morcom, Birmingham, 
England.—Filed April 2ith, 1908. 

Clain,—In a pump, the combination of a rotatable 
spindle element, a stationary element of the pump 
within which said spindle element rotates, an annular 


[770,600] 70,600 


y U 
ewe 


KG. 


packing yieldingly secured fluid tight to one element 
of the pump and bearing fluid tight exteriorly against 
the other element thereof, and a conduit leading from 
the discharge side of the pump and serving to deliver 
water into the space between said packing and said 
stationary pump element which water serves to 
balance the atmospheric pressure on the outside of 
said packing. 
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CONCRETE AND REINFORCED CONCRETE, 

In a short paper, M. A. Considére, Inspecteur Générale 
des Ponts et Chaussées, reviewed the development of this 
important modern method of construction. In France 
the practice is to reinforce compression members with 
longitudinal bars or rods connected at intervals by 
diaphragms or wires. In all calculations the transverse 
ties are neglected and the resistance of the metal is 
supposed to be added to the resistance of the concrete. 
But tests have proved that spiral rods or hoops give to 
the core of conerete gripped within them a crushing 
strength 2°4 times greater than that of longitudinal rein- 
forcing members of the same weight. Hooped concrete 
is about twenty times more ductile than that reinforced 
longitudinally. 

A paper by Captain Sewell, of the Engineer Corps, 
United States Army, pointed out the wide and varied 
uses of concrete at the present time, the latest applica- 
tions being to piles and the walls of buildings. - While 
the tendency to use wet concrete is very marked, to 
ensure thorough bonding in reinforced concrete and in 
works where impermeability is desired, better concrete 
can, in general, be made with a mixture requiring reason- 
able ramming to make it quake. Machine-made concrete 
was approved, although Captain Sewell thought that its 
economy had been very generally over-estimated, while it 
requires a rather large amount of concrete to pay for the 
plant. Seepage of water through concrete has caused 
trouble in fortifications and magazines, and a suggested 
remedy—which has proved effective—is to lay a 3in. top 
coat of rich, dense concrete, laid in small, independent 
squares, prevented from cracking by a network of steel 
bars, and having the joints caulked like the seams of a 
deck. Concrete, reinforced with steel, is now being very 
extensively used for bridges, dams, floors, buildings, «c., 
and the calculations for the strength of this material were 
discussed at some length. 

Mr. Edwin Thacher, an American engineer who has 
given special attention to this class of work, gave a paper 
on Americanp ractice, in which he reviewed the various 
applications of concrete, with examples—buildings of 
monolithic and block construction, foundations, chimneys, 
tramway and building foundations, railway sleepers, dams, 
reservoirs, tunnel lining, streets, tanks, grain bins, piers, 
abutments, bridges, sewers, floors, piles, &c.. He thought 
that reinforced concrete bridges, with spans of 500ft. or 
more, could be built with perfect safety, and often with 
economy. While approving of wet concrete. he thought 
the present tendency was to use too much water. 

Herr Fr. yon Emperger, an Austrian engineer, contributed 
a paper on concrete-steel bridges, including the three- 
hinged concrete arches at Steyer and Laibach, in Austria. 
Concrete-steel girder bridges were also mentioned, and 
the stresses under load were discussed mathematically. 

Both Mr. Lesley and Mr. Humphrey spoke on the 
freezing of concrete work during construction, and 
showed that injury only resulted after repeated freezing 
and thawing, 

Herr Erlinghagen, of Germany, spoke of the difficulties 
encountered in investigation ; one of the principal diffi- 
culties is the determination of satisfactory methods of 
calculating stresses, another is the lack of definite infor- 
mation concerning the properties of materials used ; still 
another is the uncertainty as to the adhesion of cement 
to steel; and a fourth is the variation, in different 
systems, of armoured-concrete construction. 

Mr. R. J. G. Read. of London, spoke of using concrete 
piles on the Hennebique system, and described a 70ft. con- 
crete tower for a water tank. Mr. Fuller remarked that the 
common description of concrete mixtures, as 1: 2: 4, or 
1: 3: 6,is too vague and indefinite ; it is necessary to state 
the size of the sand and stone if any clear idea of the 
nature of the concrete is to be given. Mr. Johnson 
favoured the use of steel bars of such form as to give a 
mechanical bond between the steel and the concrete, 
instead of relying upon adhesion alone. 


MANUFACTURE OF CEMENT, 

The paper on this subject, by Mr. R. W. Lesley, showed 
that the manufacture in the United States, in 1903, 
amounted to 20,897,973 barrels of Portland cement, 
7,030,271 barrels of natural cement, and 525,896 barrels of 
slag cement. Very little Portland was exported, while 
2,439,948 barrels were imported. During the past ten 
years American Portland cement has established its com- 
mercial and scientific reputation, and it has become 
possible to adopt new methods and machinery adapted to 
peculiar conditions as to fuel and labour by which the 
American makers were handicapped when working under 
European processes. Numerous companies operate their 
machinery by electric power. The Illinois Steel Company 
uses waste heat from the furnaces for the boilers of a 
generating plant, whose electric output is transmitted by 
cables to the company’s cement works, eight miles 
distant. Extremely fine grinding is found to be neces- 
sary to produce the highest grades of cement, and the 
study of manufacturers is largely devoted to the problem 
of making this impalpable powder ready for the kiln at 
the lowest cost for power and repairs. The development 
of the industry in the United States, during the past ten 
years, is essentially due to the introduction of the rotary 
kiln, invented by. Ransome, in England, some twenty 
years ago. . The ‘kilns are generally 60ft. long, by 5ft. 
diameter, but the kilns at ir. Edison’s new works are 
150ft. long ; these latter are not yet commercially success- 
ful. The output is about 200 barrels per day for a 60ft. 
kiln, 800 for 80ft., and 400 to 500 with kilns 107ft. long. 
High-speed gyratory grinders and slow-speed ball mills 
and tube mills are all in extensive use. 

_ The marked progress is in the introduction of rotary 
kilns and improved forms of grinding apparatus. The 
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quality of Portland cement has also shown a marked im- 
provement, as far as fine grinding and tensile strength 
are concerned. A number of engineering and technical 
societies and the Association of Portland‘ Cement Manu- 
facturers have succeeded in uniting upon a standard 
specification. This will lead to great progress in the 
industry, enabling manufacturers to concentrate their 
efforts to meet one line of requirements rather than to 
meet the many hundreds of specifications now constantly 
brought before them. 

Mr. Humphrey favoured compression tests rather than 
tensile tests, as concrete is rarely used in tension. He 
did not approve of cement inspection at the mills, as it 
necessitates too great capacity-for storage; he rather 
advocated the use of “ sand-cement,”’ that is, an intimate 
mixture of sand and cement ground together to an 
exceedingly fine powder. 

THE MANUFACTURE OF STEEL, 

Mr. Bradley Stoughton, of the Department of Metal- 
lurgy at Columbia University, gave a lengthy paper on 
the metallography of steel ; this was a very valuable pro- 
duction, but cannot well be abstracted. Mr. William 
Metcalf, a leading engineer, investigator, and manufac- 
turer of steel, read a short paper comparing the produc- 
ere of steel in the United States for the years 1892 and 
902. 

Total Annual Capacity, Tors. 











1892, 1902. 

Bessemer... ... .... ... 6,560,000 ... ... .... 12,938,000 
Bessemer-Clapp-Griftith 170,000 -- 
Open-hearth ae ,550,000 8,289,750 
Crucible 105,000 175,000 

Total: ©... 1..°R.,. .« GSO 21,402,750 

Production of Steel Ingots und Custings. 

Bessemer ... 4,168,435 9,138,36 
Open-hearth 669,889 5,687,729 
Crucible ‘dete 84,709. 112,772 
Miscellaneous ... .... ... Gi GS sow cas 8,386 

Total... , 4,927,581 14,947,250 


Total of the world (1889) 10,948,000 (1901) 30,680,000 

In crucible tool steel there has been no improvement in 
quality for forty years, but there have been marked 
improvements in alloy steels and in Bessemer and open- 
hearth steel. This is particularly the case with the 
handling of large heats of open-hearth steel, producing 
a more uniform grade cr quality. The result has been 
that open-hearth is now used for many purposes where 
crucible was formerly used, but not-for fine lathe work, 
milling cutters, high-speed cutting tools, &c. While it 
does not seem possible to reduce the cost of crucible steel 
to a point where it can compete with open-hearth steel, 
there is the possibility of improving the latter so as to 
compete with the best crucible steel. 

High-speed steel is the one remarkable, revolutionary develop” 
ment of the decade. In the necessary heat treatment, it reverses 
nearly all the best practice for carbon steel ; and in its work it has 
practically revolutionised the machine business of the world. As 
far as it is developed at present, it consists usually of medium 
carbon, generally under 0°80, very little manganese, from 10 to 
20 per cent. of tungsten or molybdenum, and, generally, from 3 to 
4 per cent. of chromium, although some brands do not contain 
chromium, It is hardened by heating almost to fusion and 
quenching in an air-blast or in cold oil. It will make heavy cuts 
at a remarkably high speed for metal working, hence its name, 
causing a temperature that will blue steel.chips and that would 
ruin instantly any carbon steel tool, 


TESTS OF MATERIALS UF CONSTRUCTION, 

Mr. Wun. R. Webster, in a paper on tests of steel, stated 
that the results are dependent, alike upon the heat treat- 
ment in manufacture and on the chemical constitution. 
At present, endeavours are being made in the United 
States to find better cheek tests of brittle steel, to 
prevent its being accepted and put in service. 

A paper by M. Bacleé, a Freuch engineer, also discussed 
this question of brittleness. 

Mr. W. A. Aiken’s paper dealt with cement testing, and 
stated that the two most marked recent changes in 
practice are the following :—First, the recognition that 
the testing should be done at the place of manufacture ; 
secondly, the tendency towards lowering the specification 
strength requirements in both neat and sand-mortar tests 
at early periods. M. Edouard Caudlot also had a short 
paper on testing lime and cement, and referred to studies 
for the substitution of a test determining the resistance to 
flexure instead of the tensile test. 

The paper by Professor Gaetano Lanza, of the Massa- 
chusetts Institute of Technology, was on tests of timber, 
and pointed out the necessity of distinguishing between 
tests made on small pieces and on full-sized pieces. In 
commenting upon the paper on tests of steel, Sir Wm. 
White urged the importance of the bending test for deter- 
mining the character of material, especially in regard to 
brittleness. 

PUMPING MACHINERY, 

Mr. Irving H. Reynolds, designer of the Reynolds type 
of Corliss engine, and consulting engineer for the Allis 
Chalmers Company, contributed a paper reviewing modern 
American practice in this line. The record for general 
efficiency is held by a 30,000,000-gallon vertical triple- 
expansion engine at Boston. With 185 lb. steam and 
195ft. piston speed, an official test gave the following 
results :-— 

178,497,000 foot-pounds per 1000 lb. of steam. 

163,925,300 foot-pounds per 1,000,000 B.T.U. 

196 B,T.U. per indicated horse-power per minute. 

10°335 lb. of steam per indicated horse-power per hour. 

1:06 1b. of coal per indicated horse-power per hour. 

21°63 per cent. thermal efficiency; or 22°58 per cent, 
including economiser. 

Attempts to combine the economy of the crank and 
fly-wheel engine with the cheapness and simplicity of the 
direct-acting engine have not been successful, to any 
extent, except in the case of the Worthington com- 
pensating device, and engineers do not now consider this 
equal to the crank and fiy-wheel type. The direct-acting 
duplex pump is commonly used for capacities up to 





8,000,000 gallons, or even 5,000,000, and -the guaranteed 
duty per 1000 Ib. of dry steam is from 60,000,000 for com- 
pound condensing ‘and 90,000,000 for triple-expansion 
condensing, or 110,000,000 and 130,000,000 if high-duty 
attachments are used. For crank and fly-wheel horizon- 
tat compound engines the duty ranges from 110,000,000 
to 130,000,000; these are sometimes built for triple- 
expansion, but there is little to recommend this arrange- 
ment. The large vertical engines, however, are mainly 
triple-expansion. The Corliss valve gear is in practically 
universal use on high-duty engines, except some Leavitt 
engines with cam operated gridiron valves. It is cus- 
tomary to use steam jackets, and the receivers between 
cylinders are usually fitted with reheating coils or tubes 
in connection with the jackets. The pumps are usually 
double-acting for horizontal and single-acting for vertical 
engines. The speed is usually 200ft. to 250ft. per minute, 
and high-speed pumps, with positively controlled valves, 
have made no headway in the United States. At several 
plants now under construction, steam with a moderate 
degree of superheat, will be used; and a “ promising 
possibility ’ for increasing the economy is the superheat- 
ing of receiver steam by passing it through reheaters in 
the smoke flues of the boilers. Mr. Reynolds expressed 
the opinion that :— 

Within the next ten years the economy of the present types of 
pumping engines may be increased about 10 per cent , due to the 
use of higher pressure, superheating, and the utilisation of the heat 
in waste gases ; and that within that time there is little likelihood 
of either the steam turbine or the gas engine superseding the 
reciprocating steam engine in general waterworks service. 

A paper by Mr. Wm. M. Venable discussed the prin- 
ciples of design of velocity pumps, 7.e., centrifugal pumps, 
screw pumps, turbo pumps, &c., in which there is a 
continuous open channel from the suction to the discharge 
side. This does not lend itself to abstracting. 

TURBINES AND WATER-WHEELS. 

This paper, by Mr. G. S. Williams, Professor of 
Hydraulics at Cornell University, discussed the develop- 
ment of the American mixed-flow turbines and the con- 
struction of various designs. These turbines are distin- 
guished by the thinness of the blades or Luckets, which 
are usually made of steel plate pressed to form, or of thin 
cast iron, made and finished separately, and then cast into 
a hub and band. A large part of the paper was devoted 
to tests of turbine efficiency. As to impact wheels or jet 
wheels, investigations show that 85°98 per cent. is the 
attainable efficiency, under the most favourable condi- 
tions, with the Pelton buckets. Whatever is to be gained 
beyond this must be got in the bucket. Mr. Williams 
referred as follows to the development of American 
hydraulic turbines, after showing that the latest stage of 
their development is the re-application of the principles of 
the Francis and Boyden water-wheels to high heads and 
large powers :— 

While the commercial results attained are highly satisfactory to 
the builders of wheels, the data of reliable tests of wheels of these 
types have not yet come into the possession of the writer. The 
fact remains, however, that, while only a few years ago Americans 
were forced to purchase machinery for such service abroad, the 
demand is now being very largely filled by American-designed and 
American-built wheels, some of which are giving better satisfac- 
tion to-day than their European predecessors, 

STEAM TURBINES, 

A paper by Mr. Francis Hodgkinson, of the Westing- 
house Company, described a testing plant for the Parsons- 
Westinghouse turbine, and gave the figures of some tests. 
A 750-kilowatt turbine, with 150 Ib. dry saturated steam, 
28in. vacuum, and a speed of 1800 revolutions, showed 
from 13°97 lb. to 16°201b. of steam per brake horse-power 
hour. 

PASSENGER . LIFTS. 

A long and detailed paper by Mr. Thomas E. Brown, 
an American engineer who has had large experience in 
the design and construction of this class of work, reviewed 
the lift, beginning with the water-balance lift and the 
vertical-cylinder hydraulic lift invented by Cyrus W. 
Baldwin, and introduced in New York in 1878. In 1889 
came the first Otis electric lift of the drum type. The 
general principles of the different types of lifts, with their 
power, machinery, controlling apparatus, and safety 
devices, were all set forth, and it was stated that the 
installations of passenger and goods lifts in the United 
States during 1903 amounted to £2,400,000. 

In the discussion, Mr. Homfray, of London, showed 
that many devices now used on American lifts were first 
used in England ; but at the same time, English practice 
in lift construction is very much behind American 
practice. 

Mr. Bryan, of St. Louis, spoke in favour of the electric 
lift, and claimed that it could safely be operated by 
current from a lighting circuit if care was taken to pre- 
vent too rapid a speed acceleration of the car. 


IRRIGATION, 

A valuable paper by Sir Hanbury Brown, M. Inst. C.E., 
late Inspector-General of Irrigation in Egypt, was on 
“Trrigation under British Engineers,’ and dealt with 
work in India and Egypt. It described the general con- 
ditions and methods, rather than the design or construc- 
tion of individual works. During the past half-century the 
Government of India has spent about £30,000,000 on 
irrigation works, including 38 large “ productive” works, 
5 protective works, and 73 minor systems. These have 
an aggregate length of 44,000 miles of canals and dis- 
tributaries. The latest of the great systems is the 
Chenab canal, which has cost about £2,000,000, and has 
irrigated 2,000,000 acres in a year. The people make 
direct payment for the use of water for irrigation. In 
Egypt, the basin and perennial systems of irrigation are 
both employed, and the results are of enormous im- 
portance and benefit to the country. ‘Much more 
remains to be done before Egypt is content and the 
Soudan developed, or the utilisation of the Nile water is 
complete. The soil of the Soudan is only waiting for the 
water of life for the seed to bear its ‘hundredfold.’” Mr. 
Elwood Mead, Chief of Irrigation Investigations in the 
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United States Department of Agriculture, gave a paper on 
“Trrigation in the United States.” About 10,000,000 
acres are now being irrigated, all in the “arid region,” 
except 690,000 acres in the rice fields along the Atlantic 
and Gulf coasts, 400,000 acres in the semi-arid region, and 
6000 acres in the humid States. To reach these lands, 
59,243 miles of main canals and ditches have been made, 
while the laterals represent many times this length in the 
aggregate. Many of the large systems require the 
establishment of great storage reservoirs in the moun- 
tains, and the Government departments have carefully 
studied sites for such works. By Act of 1902, the 
Government set aside the proceeds of the sales of public 
lands for the construction of canals and reservoirs. by 
the Government, and a fund of £5,400,000 is now 
available. 

A paper by M. Paul Levy Salvador, Engineer to the 
Minister of Agriculture, dealt with “Irrigation and 
Hydraulic Motors used in Irrigation in France.” This 
related more to general principles and methods, but 
showed that in 1902 there were 57 canals, 3877 irrigating 
associations, and 37 companies for main irrigation canals, 
while 1,453,000 hectares of land were regularly irrigated. 
Many old dams are now again being used to develop water 
power for generating electricity for pumping ; and in many 
cases windmill pumps are also used. 

Mr. J. E. de Meyier, formerly Director of Public Works 
in the Dutch East Indies, read a lengthy paper on “ Irri- 
gation in Java,” describing the system in general, and the 
works in the various provinces. 

Mr. M. M. O’Shaughnessy also gave a paper on “ Irriga- 
tion in the Hawaiian Islands,” where the work has been 
prosecuted vigorously by private corporations owning 
sugarestates. Water is obtained from wells and streams, 
and also by driving tunnels into the lava formation at high 
altitudes. 

PURIFICATION OF WATER. 


Four papers were presented in this section on the 
subject of the purification of water for domestic use, one 
of the most interesting being that by Mr. Allen Hazen, an 
American engineer who has made this branch of work a 
specialty. The development in the United States dates 
practically from 1890, previous to which time a few sand 
filters and a number of filters using chemical coagulants, 
were in use. Since that year, however, a number of 
careful and comprehensive scientific investigations have 
been made, with experiments on a large scale, as to the 
treatment of sewage-polluted river waters. It has been 
proved, by experiment and actual practice, that for very 
turbid waters the sand filters, successfully used in Europe 
and on the clearer waters of the eastern part of the United 
States, are inadequate. This is of special importance, as 
many American cities have raw waters which are much 
more turbid than European supplies which have served as 
precedents in water purification. The turbidity can only 
be removed successfully by chemical treatment. On the 
other hand, sand filters have yielded the best hygienic 
results for the treatment of sewage-polluted but compara- 
tively clear waters. The use of concrete groined arches 
for covering filters has been widely adopted, with most 
satisfactory results. American practice is to use a thicker 
sand bed and less gravel than in Europe, and there has 
been a great development in the apparatus for regulating 
the flow, handling the sand, and washing the sand. A 
A recent development is the use of preliminary filtration 
in connection with much higher rates of filtration than 
usually adopted; the new Philadelphia works, in fact, are 
designed for a rate of six million gallons per acre daily, as 
against the more general maximum of three million 
gallons. With a total urban population of 32,700,000 in 
the United States in 1904, 3,160,000 are supplied with 
filtered water; 560,000 by sand filters; and 2,600,000 by 
mechanical filters. Works now under construction will 
increase this percentage from 10 per cent. to nearly 
18 per cent. The population thus supplied has been 
increased 70 per cent. in the past four years, and will 
probably be similarly increased in the next four years. The 
adoption of filtered water has greatly reduced the deaths 
from typhoid fever. 

Water purification in France was treated in a short 
paper by M. Bechmann, chief of the Water and Sanitary 
Service of Paris. Aftera brief historical review, the Paris 
sand filters were described. Rapid filters—with or with- 
out chemical reagents—have not received any application 
worthy of notice in the municipal works of France. 
Small filters for dwellings and sterilisation by heat were 
mentioned, as well as methods of treating water for 
industrial purposes and bciler feed. A paper by Mr. 
Adolph Kemna, manager of the Antwerp Waterworks 
Company, discussed water purification, mainly in its rela- 
tion to public health, and remarked that in Germany there 
is a tendency to return to the use of underground waters. 
The ozone treatment for sterilisation is still in the experi- 
mental stage, and experiments with chloride of lime 
and chloride of iron have shown good results. The paper 
by Mr. J. M. K. Pennink, director of the Amsterdam 
Water Supply, dealt mainly with the hydrological and 
hydro-geological conditions of the underground water 
supply of that city. 

Mr. J. O. Handy, chief chemist of the Pittsburgh Test- 
ing Laboratory, contributed # paper on the purification 
of water for the production of steam, in which chemical 
treatment was stated to be far superior to the use of 
feed-water heaters, scum-catchers, or blow-off cocks. 
Several railways have used chemical treatment in loco- 
motive boilers, but it is now generally recognised that 
the water should be treated before delivery to the engines. 
A number of different processes were described, and the 
considerations leading to the adoption of water softening 
by steam users were summarised as follows :—First, loss 
of service of locomotives or boilers, due to impossibility 
of satisfactory continuous operation with hard water; 
secondly, possibility of substantial savings in fuel and 
— bills and the checking of rapid deterioration of 

oilers. 


Mr. A. MeGill, of the Canadian Pacific Railway, 





| 
advocated the intermittent system of treatment with | 
chemicals, as time is required to form a clear chemical | 
solution. Water containing soda cannot be used without | 
foaming. This railway has many very bad waters to | 
deal with, and he suggested barium as the most promising | 
chemical for the treatment of such waters, although at | 
present there is no available supply of barium for the 
purpose. Mr. Leopold also favoured the intermittent | 
system where the character of the water is variable, | 
where the consumption is variable, where unskilled 
labour is employed, and where the capacity is less than 
50,000 gallons daily. But the continuous system has 
advantages where space is limited, where the output must 
be pumped to the place of use, where the water is of 
constant character by analysis, and where the operator 
has some technical and chemical knowledge. The inter- 
mittent system is best adapted to industrial or factory 
purposes, while the continuous system is more adapted 
to railway locomotive supply. 


SEWAGE DISPOSAL. 

Sewage disposal in France was discussed in a paper by 
M. Bechmann, chief of the Water and Sanitary Service of 
Paris. The Paris sewage works and filter beds were 
mainly considered, and other places are using a similar 
system. 
there are no important installations in France. A long 
and elaborate paper by Mr. George W. Fuller dealt with 
American practice. Many large cities discharge sewage 
into the harbours or open sea with satisfactory results, 
but there are many places where objectionable results 
have followed, due to faulty location and construction of 
the outlets. As to dilution in inland streams, this has 
long been a subject of investigation, and it is recognised 
that, from the point of view of the elimination of gross 


The biological systems are promising, but as yet | 
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that in America the separation of refuse before collection 
is necessary for successful disposal under any system, 
Ordinarily there are three classes:—(1) Garbage, or 
“swill;” (2) combustible material, paper, rags, ashes 
and wood refuse; (3) incombustible material, old metal’ 
glass, crockery, tin cans, kc. The garbage or swill con. 


| tains about 80 per cent. water, 10 per cent. ash, and only 


10 per cent. combustible material ; under these conditions 
it is necessary to add fuel to burn or cremate effectively 
this material. 








ROARING RAILS. 


By H. L. WiLkiyson, Resident Engineer, Bengal and North- 
Western Railway Company. 

Reapers of Tae ENGINEER may be interested in a brief 
account of an investigation which I have recently con. 
ducted as to the cause of a mysterious complaint which 
attacks steel rails on many railways out here, causing the 
rail surface to be worn, under the action of traffic, into q 
series of ridges and valleys or corrugations, perceptible to 
the eye and touch, which produce a deafening noise as the 
train passes over them. These peculiar rails seem to be 
mostly confined to the Tirhoot State Railway and Eastern 
Bengal State Railway, though they have also been found 
on other Indian lines. On the former line, of which I am in 
charge as resident engineer, there are about 150 miles of 
line, out of a total of 340, in which the rails have developed 
this “ roaring” more or less badly. The number of “ roarers” 
varies from 15 per cent. tc 90 per cent. of rails in the 
track, the highest percentage being in a certain make of 
rails manufactured in the years 1880 to 1883. There are 
eight or ten other dates and makes, all of which exhibit 
various degrees of roaring. In fact, it is impossible to 


WHEEL-MARKS ON ROARING RAILS 
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ROARING RAILS 


pollution, the self-purification of streams is an important 
feature. Itisdifferent, however, in regard to the infection 
of drinking waters. An important method of sewage 
purification is intermittent sand filtration, but experience 
shows that 1500 persons per acre are about all that ordinary 
beds will provide for. Chemical precipitation will ordi- 
narily remove 50 to 55 per cent. of organic matter and 90 

r cent. of suspended matter. The bacterial removal is 
usually 80 t> 90 per cent. The limitations of the septic 
treatment were discussed, and the author considered that 
the tanks should have a capacity equal to twelve to 
twenty-four hours’ flow at the average rate. 

DISPOSAL OF MUNICIPAL REFUSE, 

Mr. Rudolph Hering, the noted American sanitary 
engineer, presented a valuable paper reviewing the various 
methods of disposa! and the results of their use, but it 
was shown that conditions vary so much that no system 
can be of general application. Careful investigations 
are required, such as have been carried on in Europe, to 
determine which processes will be the most economical 
for different classes of cities. The questions of utilisation 
of heat and the extraction of grease must also be con- 
sidered, to determine whether such methods are economi- 
cally practicable in view of the material to be dealt with. 
Mons. P. Tur, engineer of the Public Street and Lighting 
Service of Paris, described the collection and disposal 
systems of that city. Street sweepings are swept and 
washed into the sewers, but in most other French cities 
they are carried away by the wagons which collect house 
refuse. House refuse in Paris is kept in pails and thrown 
into large wagons, but this service is unsatisfactory. 
The garbage was originally carted to the farmers, but 
chemical fertilisers are so cheap that farmers do not care 
to be troubled with garbage. Incineration has been 
tried, and a peculiar feature is the use of mills for | 
grinding the garbage, the product resembling vegetable 
earth and having very little odour. 

Mr. Landreth, in the course of the discussion, stated 


show that the defect is confined to any particular date 
or maker. 

The illustration shows three samples of marks on the 
surface of roaring rails, and is reproduced from a tracing 
taken by myself by means of a piece of transparent paper 
and pencil. The uncoloured, irregular-shaped figures 
represent the ridges of the surface of the rail. They 
appear to the eye as a row of bright polished patches, the 
rest of the rail surface being dull, showing that the wheel 
runs over these ridges, and does not touch the rest of the 
surface. Examination by the hand shows that the bright 
patches are really raised portions of the surface, with 
valleys in between. In some cases they stretch across 
nearly the whole width of the rail table, and appear as 
corrugations, but in the majority of cases they are as 
shown in the tracing, just raised lumps on the general 
surface. The height of these ridges, or, as some call it, 
the depth of the corrugations, has been measured, and 
found to average about 0°0035in. f 

An important fact in connection with these rails, which 
has thrown considerable obscurity over the whole ques- 
tion, is that they are practically confined to a road 
ballasted with broken brick ballast. Also that they are 
worse on wooden sleepers than on stecl or iron ones. 
Some engineers have hastily concluded from this that the 
cause lies in the use of brick ballast, quite forgetting that 
there are hundreds of miles of brick ballasted lines laid 
with steel rails and wooden sleepers, where roaring 1» 
unknown. It has been proved, however, that roaring 
rails wear absolutely smooth when taken out of a bric!: 
ballasted road and laid in a road boxed with earth, or 
even when left alone in the track, and all the top brick 
ballast removed and replaced by earth boxed up to rail 
level, without touching the brick ballast under the 
sleepers. 

These experiments are certainly interesting, but they 
are liable to throw one on a false scent, as it is hope- 
less to look for the cause of the defect in any quality of 
the ballast; and, personally, I am convinced it has to do 
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with some condition or quality in the steel of the rails. 
It has also been found that the steel of the “ ridges,” or 
raised portions of the rail surface; cannot be scratched 
with a penknife or file, whereas the metal in between 
can be scratched easily. It has been concluded from this 
that the rail is laminated transversely with hard and soft 
metal alternately. 

To settle this matter I took up some roaring rails, and 
tested them for hardness by the method indicated in 
Professor J. B. Johnson’s “The Materials of Construc- 
tion,” pages 381 to 883, a method which has been recom- 
mended for use by the Government of India for testing 
the hardness of steel. It consists in dropping a given 
weight from a given height on to a steel punch of a certain 

eculiar wedge shape, and noting the length of the 
indentation produced in millimetres, from which, by 
applying @ formula including the weight of the falling 
body in kilogrammes and the height of fall in millimetres, 
the degree of hardness can be calculated in kilogramme- 
millimetre units. Adopting this method, I found that 
there was practically no difference in hardness between 
the steel of the ridges and valleys respectively, so that 
the penknife and file test was illusive, and merely indi- 
cated a difference of hardness of the outer skin, caused by 
the wheels of the vehicles bearing on the ridges only. 

[, however, made an important discovery when testing 
non-roaring or normal rails, and comparing the tests with 
those of roaring rails. I found that the roaring rails were in 
every case quite abnormally hard, some four or five times 
as hard asthe non-roarers. And this was specially notice- 
able in comparing a roaring rail and a non-roaring rail 
taken from the same portion of the track and belonging 
to the same make and date. For instance, a roaring rail 
and a smooth rail, both of the same make and date, and 
laid near each other in the same track, were tested for 
hardness, and gave the following results :— 

Roaring rail. 


K.M. units. 
Average of twelve tests on head <, e 


Average of six testson web... ... ... ... ... ... 830 
Smooth rail. 

Average of twelve tests on head ony -paeeiil cepa 

Average of six tests on web... .. fre cap” -- See 


Another roaring rail, which I sliced longitudinally down 
the middle and tested on the exposed surface, showed 
enormously high average hardness, varying from 1142 
units down in the web to 3854 units in the head. The 
degree of hardness given for medium steel—for cannons— 
hardened in oil, in a list printed in Professor Johnson’s 
book above mentioned, is 455 kilo-millimetre units, which 
is little different from the tests shown by the webs of 
normal smooth rails. 

This shows the enormous relative hardness of the steel 
of the roaring rails. When with this is taken the fact, 
generally admitted, that not a single case of “ roaring” has 
ever been found among iron rails, it seems pretty plain 
that, whatever the theory of the peculiar row of raised 
patches may be, the phenomenon is due to or dependent 
on excessive hardness of the steel of the rail, combined 
with the effect of passage of the rolling stock. Probably 
the hard rail is thrown into more intense and rapid vibra- 
tion than the soft :ail, the effect being enhanced by a 
resonant track, and the row of symmetrically disposed 
and similar shaped ridges on the surface is in some way 
an effect of this vibration. The question is, granting that 
the mischief is really due to hardness, how are rails of this 
abnormal hardness produced ? 

As regards chemical composition, these roaring rails 
have been sent home and analysed, and it is stated that 
their chemical composition is quite normal. Recently, 
two roaring rails and one normal rail from the Eastern 
Bengal State Railway were sent to Cooper's Hill Labora- 
tory and analysed, and the results published by the 
analyst are as follows :— 


Roaring rail. Roaring rail. Normal rail. 
Carbon -... ... Q@BI .... .. O:472 ... ... 0-450 
Silicon asp. see, Gt RMte vc; cee CE cs. 2. GRD 
Supher ..: ... 0-087 .. .... OEM ... 0-076 
Phosphorus ive EEE cosh ca’, osu; can 
Manganese... ... 2-090 1-050 ... ... 0-950 


The analyst at Cooper's Hill concluded from these 
figures that there was nothing abnormal in the composi- 
tion of the roaring rails except, possibly, an excess of 
manganese, 

I understand that roaring rails are not unknown in 
England, but are removed from the track as soon as dis- 
covered, and that itis believed that they are manufactured 
from one particular ore, the ‘‘ East Coast hematite,” which 
produces an excessively hard rail, the hardness being the 
result of a slight excess of sulphur and phosphorus. If 
so, it not only bears out my own conclusions, but is also 
supported to a certain extent by the Cooper's Hill 
analysis, which shows an excess of phosphorus in the 
roaring rails. 

To conclude, my inquiry into this problem has led 
me to attribute the production of roaring rails to one 
original cause only—excessive hardness of the steel. 
This sets up intense and undue vibration in the rail under 
the action of traffic, which is enhanced when the track 
has resonant properties. The nature of this vibration is 
that a row of “ nodes,” or “nodal surfaces,” is produced 
along the table of the rail, on which the wheel runs, 
while the rest of the rail surface is untouched by the 
wheel, and consequently rustsaway. Consequently, these 
“nodes” become eventually a row of ridges of steel 
raised above the general level, the rail being so hard that 
there is no perceptible wear on the ridges. 

This may not be the true or the whole explanation; 
but, be this as it may, one thing is certain—that “ roar- 
ing” rails are very much harder than ordinary rails. I 
have proved this by a large number of experiments, many 
within the last few weeks, and they have confirmed this 
conclusion without a single exception. 

It is reasonable, therefore, to look upon this excessive 
hardness as the chief cause of the defect. This narrows 
the inquiry, since it only remains to consider what it is 
that causes the hardness. I feel convinced that it will 
be found to be an excess of one or two of the elements of 
phosphorus, sulphur, or manganese in the steel. 





LITERATORE. 


Les Flottes de Combat en 1904. By Commandant le Mar- 
quis de Batincourt. ° Paris: Libraire Militaire. Berger, 
Levrault et Cie. 

In the preface of his now well-known work the Marquis 
tells us that it is not a new book, not even a new 
edition. Having produced his last edition, he went to 
Cochin China, happy in the belief that he had left behind 
him enough Flottes de Combat to last the world till his 
return to civilisation. Then came the war, and “it 
appeared that people demanded Flottes de Combats at all 
costs.” Soa reprint, corrected to date, has been issued. 
The war, says the Marquis in his preface, has up to now 
taught us nothing new. We have seen that “ battleships, 
cruisers, and all ships are equal before the brutal 
explosion of a torpedo.’ Consequently, people are asking 
whether it is wise to put so many eggs in one basket, 
‘thirty million or more, exposed to the little capsule of a 
detonator.” Battleships, he goes onto say, have not been 
shown useless against forts. It is true that they have 
kept far away, but it is permissible to suppose that they 
have secured good results. This theory hardly walks 
with such information as we ourselves have received: 
the makers of ammunition appearing to be the only people 
benefited by Togo’s bombardment so far. Several ships 
that have “grounded,” have, in the author’s opinion, 
grounded upon mines, not rocks; but, on the whole, we 
can as yet draw no lesson, and believe little of what we 
have been told. The Japanese have, perhaps, concealed 
losses: the freedom with which the Russians have pro- 
claimed theirs has been a methodical madness. 

Thus far the preface. The pages that follow are, as 
usual, devoted to the fleets of the world, each nation pre- 
ceded by a page of notes as before. The now classical 
statement about the Danes and their honest bravery which 
makes their little fleet respected, and even feared, 
remains, but this does not prevent us from turning to 
read what the author has to say of France. 

He finds himself “ embarrassed ” tospeak of the French 
navy, which any officer serving under M. Pelletan may 
well be. Wisely, therefore, there is no mention of that 
perhaps erratic, and certainly much abused Minister of 
Marine. ‘French construction,” says the Marquis, “has 
been much decried, and this has been a great wrong.” 
With justifiable pride he points to France as the home of 
the first war steamer, the Napoleon; the first floating 
battery, the Devastation ; the first battleship, La Gloire ; 
the first cellular protected cruiser, the Sfax ; the first triple- 
screw cruiser, the Dupuy de Lome. The whole world has 
followed. Unhappily, excellent theory has rot always 
been marked by a corresponding excellence of practice. 
There are excuses. France must have a big army, au’ 
as a maritime and colonial Power she must have a formid- 
able fleet. In the turmoil of this two-edged strife France 
has naturally been difficult to cater for. Standard types 
are now, however, coming in; battleships of 15,000 tons, 
with all guns in turrets, and thin side armour above the 
thick belts. Armoured cruisers growing to 18,000 tons 
seem destined to become the pivot of naval strategy. 
Protected cruisers are ceasing to be worth consideration. 

In the pages that follow the Iéna is credited with far 
more armour than corresponding British works give her, 
for instead of being like the Charlemagne class, she is 
plated like the Mikasa or Wittelsbach. The Renan, 
Michelet, and Edgar Quinet are all classed together as six- 
funnelled Gambettas, with eight little turrets carrying 
one 6°4in. each, instead of the six pairs and case- 
mates, as in the Gambetta. Since this was published, 
of course, the plan of the Edgar Quinet has been changed, 
and she will more closely resemble the Suffren in the dis- 
position of her 6°4in. guns. 

In submarines there is a very good feature. Just as 
we have been trained to speak of Holland, or Lake boats, 
so here the many French craft are sorted out to the three 
great submarine inventors—Lauboeuf, the creator of “‘sub- 
mersibles,’” Romazzotti, and Mangas. 

The prime features of interest in Flottes de Combat are 
the author's “ observations’ upon the different types. 
Turning to new ships, we find that in connection with the 
Braunschweig he considers the German trend to be 
increased displacements and less speed, this being sacri- 
ficed for protection to the secondary guns. 

The King Edward is pointed to as an example of 
how we have at last taken to the complete belt. The 
Black Prince type is “comparable to the most recent 
American.” The most recent Americans are described 
as the most powerful armoured cruisers in the world. 
The famous Bayan is put down as “ one of the most suc- 
cessful cruisers afloat or in construction.” Certainly 
there is no ship that has survived being “ sunk” so often 
during the war. Thanks to the unusually thick belt— 
8in. instead of the orthodox 6in.—the Bayan’s vitals are 
in less danger than those of many battleships, though 
curiously enough she has been the only ship to be hit 
there. 

In his preliminary notes both to Russia and Japan the 
author waxes prophetic. In Russia, he draws attention 
to the hare and the tortoise fable; while in Japan, dis- 
cussing the Kashimas, he wonders whether they will not 
be obsolete by the time the war is finished. 





SHORT NOTICES. 


Mechanical Railway Signalling. By H. Raynor Wilson. London 
Railway Engineers, 3, Ludgate Circus-buildings, E.C. Price. 18s. 
net complete, or in four parts 5s. each.—The subject of mechanical 
railway signalling is receiving so much attention at the present 
{ime that this book comes as a welcome addition to the literature 
already written on this subject. The details of the various 
mechanisms are carefully described, and the accompanying illus- 
trations are excellent. ‘The book is divided into eleven chapters, 
the first one being an introduction, in which is given a general idea 
of signals. Following this is given a short history of the methods 
of working a single line. Other chapters are written on signal- 
boxes, signals, signal and point connections, locking frames, 
level crossing gates, large signalling installations, and Board of 
Trade requirements. The plates showing the arrangements for 
signalling at Waverley Station, Edinburgh, the North-Eastern 





Station at Newcastle-on-Tyne, and Waterloo Station, London, 
and Liverpool-street, are of particular interest. To all concerned 
with mechanical signalling this book should prove most instructive. 

The Design of Plate Girders.—By W. E. Lilley, M.A., M. Inst. 
Mech.E London: Chapman and Hall, Limited. Price 7s. 6d. 
—In this small work the author has considered the subject very 
carefully from a theoretical point of view. He commences by 
making a few remarks on the strength of iron and steel, and 
includes equations for getting the working strength of steel and 
iron, adopting three in one case and five in another for the 
factor of safety, and 30 tons per square inch and 22-8 tons per 
square inch for steel and iron respectively. The diagrammatical 
methods of obtaining the bending moments and shearing forces 
are then given in the next chapter; the numerous illustrations 
make the reading matter quite clear. Then, after a few wordson 
the theory of bending and distribution of stress, and the strength 
of materials under compound strains, the author discusses the 
design of plate girders, ‘This section includes interesting articles 
on standard types of superstructure, weight of plate-girder 
bridges, and many useful and instructive tables. 

Portland Cement for Users. By D. B. Butler. London: Crosby 
Lockwood and Sons. Price 3s —In a few pages that the authors 
have devoted to this subject will be found much valuable 
information about cement. The book has been written in a 
systematic manner, and in expression it is clear. In the first few 
chapters weight, fineness, gauging, and setting are dealt with. 
Then follows a brief description of testing, but one or two important 
tests have been omitted. Those that are mentioned consist of the 
tensile and sand tests. The chapters on the application and 
adulteration of cement are also interesting. A supplementary 
chapter bas been written by the late Henry Faija, and in the 
appendix is given a considerable amount of useful information con- 
cerning, principally, the properties of cement. 

‘owler’s Electrical Engineers’ Year-book and Directory of Light, 
Power, and Traction Stations, 1905. The Scientific Publishing 
Company, 33, New Bailey, Manchester. Price 1s. 6d.—This 
useful pocket-book has‘ been brought up to date, and has been re- 
written and revised. Many new tables and other useful data have 
been included in this edition, especially in those parts which deal 
with secondary batteries and lighting. The directory of electric 
light and power stations is a special feature of the book, and is 
sure to be greatly appreciated by engineers. Another useful 
section which has been added includes the recommendations of the 
British Standards Committee for generators and motors, 

The Practical Engineer’s Pocket-book, 1905. The Technical 
Publishing Company, Limited, 287, Deansgate, Manchester. 
Price 1s.—We have just received the 1905 edition of this pocket- 
book, and find it quite up to its usual standard, whilst 
much new information has been added. The rules for the 
installation of electric motors and dynamos issued by the Associated 
Fire Offices Committee, and also the wiring rules of the Institution 
of Electrical Engineers. will be found useful. The new patent 
regulations, which come into operation next year, have been in- 
cluded in this edition, 

Untechnical Addresses on Technical Subjects. By James Douglas, 
LL.D. London: Chapman and Hall, Limited —The author has 
divided his small book into three chapters under the following 
titles :—‘‘The Characteristics and Conditions of the Technical 
Progress of the Nineteenth Century,” ‘‘ The Development of 
American Mining and Metallurgy, and the Equipments of a Train- 
ing-school,” and, lastly, ‘‘ Wastes in Mining and Metallurgy.” 
Each one of the chapters is an address given by the author before 
different societies in America. 

The Practical Engineer's Pocket-bcok, 1905. London: Simpkin, 
Marshall and Co., Limited. Price 1s,—This pocket-book contains 
a great deal of information within its 583 pages, and much has 
been added since the last edition. Special attention has been 
paid to the revision of those sections dealing with turbines, 
and transmission of power by means of rope-driving, much infor- 
mation keivg added that greatly increases their value. 





BOOKS RECEIVED. 

River, Road, and Rail. By Francis Fox, 
Murray. Price 8s. 

Locomotive Operation. By G. R. Henderson, Chicago: The 
Railway Age, 1904. 

Metal Workina. By Paul W. Hasluck. London: Cassell and 
Co., Limited. Price 9s. 

Model Steam Turbines. By H. H. Harrison. London: Percival 
Marshall and Co. Price 6d. 

Annual Report of the Commissioners of Patents for 1903. Wash« 
ington: Government Printing Office. 

A Handbook of Chemical Engineering, Vols. 1. and 11. By George 
E, Davis. Manchester: Davis Brothers. 

Annals of Coal Mining and the Coal Trade. By Robert lL. 
Galloway. London: The Colliery Guardian Company, Limited: 

A Record of the Baltimore Conflugration. By Edwin 0. Sachs, 
F.R.S.E. London: The British Fire Prevention Committee. 
Price 5s. 

Directory and Statistics of Electric Lighting and Traction Works: 
By C.S. Vesey Brown. London: Hazell, Watson, and Viney, 
Limited. Price 10s. 6d. 

Proceedings of the Thirty-secenth Annual Conventivn of the 
American Institution of Architects. By Glenn Brown. Washington i 
D. C. Gibson Brothers. 

B. G. Teubner’s Sammlung von Lehrbiichern auf dem gebiete der 
Mathematischen Wissenschaften mit Einschlusz ihrer Anwendungen. 
Band XI. The Dynamics of Particles, and of Rigid, Elastic, and 
Fluid Bodies ; being Lectures on Mathematical Physics. By Arthur 
Gordon Webster, A.B. (Harv.), Ph.D. (Berl.), Professor of Physics, 
Clark University, Worcester, Mass, Leipzig: B.G. Teubner, 1904, 


London: John 








Evecrric Driving 1x Corton MiLts.—We understand that 
Messrs. Mather and Platt, Limited, have recently settled an 
important contract for the plant required for the electric driving 
of two cotton mills in Spain, which will be one of the largest and 
most complete installations of the kind. The well-known spinning 
and weaving mills, with adjoining dye and hosiery works at 
Malaga, in Andalusia, belong to the Marquess of Larios, who was 
a pioneer in starting Spanish manufactures, and are the largest in 
the country, employing about 5000 hands. Arrangements have 
lately been made by the Marquess for obtaining a supply of 
electric-power from the Chorro Power Company, which has 
established a generating station in the celebrated Chorro gorge, 
some fifty miles north of Malaga. The power is transmitted by 
three-phase current at a pressure of 25,000 volts to a sub-station 
in Malaga, where the pressure is reduced to 2500 volts, partof the 
energy being supplied to the Malaga electric lighting station. The 
contract includes the underground cables from the Malaga sub- 
station to the two mills “‘La Aurora” and “ La Industria,” which 
are at a distance of about half.a mile. A secondary receiving 
station isto be placed at each mill containing three-phase trans- 
formers for reducing the: pressure from 2500 to 400 volts for 
supplying the three-phase motors, which will be employed 
universally throughout the mills, the steam plant being entirely 
discarded. There will be seventy-two motors, varying in power 
from 3 horse-power to 150 horse-power, and aggregating 2500 
horse-power. The Larios Company anticipates that by the use of 
electricity in place of steam it will save considerably more than 
20 per cent, of the yearly cost of power, 
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GAUGE LOCOMOTIVE, MEXICAN RAILWAYS 








NARROW-GAUGE CONSOLIDATION 
LOCOMOTIVE. 


OvR Supplement this week illustrates certain very power- 
ful locomotives constructed for the Mexican, Eastern, 
and the Interoceanic Railways, by Kerr, Stuart and Cv., 
Limited, Stoke. Particular attention may well be given 
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| separate pieces from the main frame, and bolted thereto by 


| diameter. 


The main frame is in one section from the front of the fire- 
box to the back of the cylinders. The forward section is 
securely bolted and keyed to the main frame. 
There are slab frames at the sides of the fire-box, 
means of eight turned and countersunk bolts, 1jin. in 
This arrangement is to provide for the removal of 
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The order for five engines was given at the end of January. 
Two were under steam in June, and three in July. As all 
patterns had to be made and material obtained, it will be 
seen that the execution was prompt. The workmanship and 
material of these engines will maintain the high reputation 
of the firm. We may add that Messrs. Livesey, Son and 
Henderson were the inspecting engineers. 
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DETAILS OF BISSEL TRUCK 


to the compensating gear, which takes in even the Bissel 
pony in a strikingly original manner. 

The boiler pressure is 1801b., the shell is’ ,°;in. thick, the 
outer fire-box 4in., and the largest diameter is 56in. 
fire-box is of acid open-hearth steel, with a Zin. crown sheet, a 
din. tube sheet, side sheets ,‘,;in., and back sheet gin. The 
stay bolts are of best Yorkshire iron lin. and jin. diameter, 
4in. centres. The tubes are of genuine Swedish charcoal 
steel, No. -12 B.W.G., 179 in number, 2in. diameter and 


14ft. 6in. long, set with copper ferrules at the back end and | 


beaded over in the fire-box. The bar frames are of peculiar 
construction. They are outside the wheels, and 3gin. thick. 


The | 
| at the bottom by a bolt through a cast iron thimble. 
| slab frames on either side of the fire-box are Yin. deep by 


the slab frames, so as to facilitate the renewal of stay bolts 
in the sides of the fire-box without dismounting the entire 
main frame or lifting the boiler. The pedestals are protected 


from wear by bronze shoes and wedges, and locked a 
e 


13in. thick. The dimensions of other parts will be obtained 
from the drawing. 

The tender is carried on two four-wheeled trucks, the 
wheels are 31lin. in diameter, the frames are of 8in. channel 
iron, the tank holds 3000 gallons, and the bunker three tons 
of coal. 


t 


The general dimensions of these locomotives are given iv 
the following table. The engines are of the eight-wheeled 
coupled class with a pony truck. 


Gauge of track .. 
Cylinders .. . 
Wheels, coupled.. 
as truc 
Wheel base 
Coupled . 
Total engine wet" Sa? a See 
Total, engine and tender, to suit a 
Heating surface— 
Fire-box 
Tubes 


Sft. 
i6in, dia. x 20in, stroke 
38in. dia. | 


25in. dia. } 


10ft. llin. 
17ft. 2in. 
50ft. turntable 


90 sq. ft. minimum 
intl pa 
re ; ae 
Mss a) ee! ie ee 18-75 ,, fA 
Tender tank 3000 gallons 
Fuel, soft coal .. .. . 3 tons 
Weight in working order— 
On coupled wheels .. 
Total engine .. .. 

Total tender, luaded.. .. .. .. 
Weight on any axle not to exceed 
Curves,minimum .. .. .. .. .. .. 
Tractive power, cutting off at } stroke 

with full boiler pressure = os oe 


36 tons 

40 tons 12 cwt. 
28 tons. 

21,000 1b. 
250ft. 


21,558 Ib. 








Tue Metropolitan District Railway Company will apply 
for an Act to empower it to use for the general purposes of its 
undertaking, including the cost of adapting the railway to elec 
trical working and of improving and widening it, part of the capital 
authorised by the Act of 1897 ; and to define, capitalise, or other- 
wise deal with the arrears of dividend or interest upon its 
guaranteed stocks, 





541 


THE ENGINEER 


Dec. 2, 1904 














‘soupSuo Jo aMcd-Is10Y SUIOT *93B ‘FqBnVIp *°431, ‘YIdop {-4309z% ‘uIveq | 949 YA aoqyeSoq ‘10j9¥M JO yysNVIpP popu, oq} pue ‘paforduta | 


‘“4j0gT ‘q38uery7—: Auedutog syAOMUOIy saUTeyy, ey} Aq posodoad 
10M “OY ‘SUOTSUOUTIP BuLMojjoy oy} SUOT}IPUOD eseqy yoour Oy, 
‘OUIULIO}JOP 0} SIOPTING ILO} 0} 4OT 
Suroq s9Mod sroyy ‘ed44 Sarsuapuoo-soRjans panoduros oy} Jo eq 07— 
sarjyeued snorsuo sapun—paeds s1q} ensue 03 seul8ua oY], , ‘eotAres 
uo Us posds BaryIoM ,SoftUr ZT B JO ‘INoY Uv saTrUt gT oq 0} 
[8tz} SNOT Cory} B UO PROT STG YIM poeds ey, ‘oY ‘MoI0 ‘sTeoo 
‘sao8aossed Saijzuoserdes ‘prvoq uo 4FGBfemM SU} OF YIM “UIOT *99z 
p9e0xe 03 you JozeM Jo 4ysnBIp i°4f, ‘peprnout qydep : SIepTing 
OY} OF FJOT 0q 072 YIpBeIq { padaazord ssa_ ynq ‘“4JOPT pae0xe 03 
JOU YISue'T—: SMOT[OJ SB GIB YOY “flouNnoD oy} Jo sj}uouTsaINbos 
249 [BINy 03 ustsop we paredead os ‘syIOM oUIBGe YOIMUDeIH OY} 
1W Joo OTOYA oY} Joy SoUISae Oy} [IB JONI}sSMOO pu ‘sfessaa Yons 
jo sy[nq Ajuemg suv Auvor se pavddrys s}t Ur prmq pue uMmop Ax, 
prnoo Auvdutoo siqy, 
Sv ‘M0} S¥ MOT SB JaquInu Jassay AUB 10 ‘sreuTea}s A411q} Jo s8uI4Ig 
pus WoTyONIysuOO oY} Joy aopus} 0} LuvdutoD syIoMUOI] souLey, 
oy} poytAut avak yuoserd oy} Jo ANE JO 441g OY} UO TlOUNODD AyuNOD 
UOPUO'TT O44 “YUNODDR OFUL SUOI}PVIOPISUOD SuroGar0y oy} Buarywy, 
\ *STOSSAA OY JO SUOTS 
-WlaUTp pue ustsep e493 Uo Burproep Ul pareprsaao oq 07 pry ‘se 
Siourveys ,, 0} se sme, AoUBAIESUOD souTeqy, oq} Jo AouoSat4s 


3S NIVMS 





"OS NIWMS 


Si 


NOOTVS 3403) 





‘sastsap yo Ajormea @ ydeooe you pjnoo Aoy} | 


Bureq raM0d oursue bat Oe sopnpoord JaAts OY} JO 04838 papModd OY 
4q paesneo so8eddoys yuanbaay oq} ‘poursodoo st a IT9Y} SB IVT Sy 
“73G 0} “UIOT “33Z UVq} CLONE Buravrp Jr punowse Fu1z409 yo aosavp 
UL 9q PTNOA 84BOq OT} ‘1O}ZVM MOT FB ONUL OS Sapaoar Opty oYy SB puR 
‘10qVM YBIG 4B poTMoy oq PMOM OOrAIOS YYIUISIvUGIe A oY} UO passed 
oq 0} SAVY 4VYZ SOspliq SNorOUINU OY} ‘UIQ 43ZT 0} ‘ox ‘s8araMme 
‘sUOTOURYS SB Yons ‘sBuryqy IO oINZONAYS 8,y¥0q OY} Jo 4red Ace Jo 
JOP OAOGR FYS(oy OT S}IUTIT ‘*4JgT SB Yonur se Ayrep oormy sTTey puv 
Sastl Tory ‘opry sqt 4%vqy Ut ‘reITNoed Saloq eolAsos AoAIA soueqy, oy} 
{ sfeoym-orpped Aq partjedoad yeqy eq plo 4¥oq Jo puly 4saq oy 4eqY 
Ppaepnypouoo ‘WO paldIvo oq 07 SBA ODIAIOS 4BVY} YOLYM Japun saorytpuoo 
0} [[B JO WOLYwaoprsuoo ysoT[Ny OY} 199JB ‘[louNoD AjyUNVD UopuOT oY} 
‘pauJo00d SBAL BOTAIOS PopUazUT OG} OF 9BOq Jo Ody OY} SB ALF Og 
*MOTJONASUOD ITIY} I0J Aopus} oy Auvdutoooe 
0} S}Boq 04} Jo USIsep pesodoid oq} ‘aaquina ur AqaIqy oq 07 SEM 
Wor ‘s1aurvays Jo yooyy posodoad oy} Jo WOLyoNI}SUOO OY} AO} JOpu9} B 
OPAUT 07 [loUN|D oy} Aq poaaZe SBA FI ‘MOIsIoap Siq} UO yuanbasuog 
*YOIMUGaIy) PUB Y}IUISIOUIUIVF] WOOO UNA 
0} Ft Ut poXopdure syvoq oy} ‘paysi[q’ezsa eq [[VYS OolArs B Yons 4eq} 
peploop U90eq SBY 4I OUIIZ GOYA Satanp ‘sqUOUT xis 4SBy Oy UTTGIM 
[gun ‘eorAros & Yons JOz AZISS9D0U OG} OF SB UOISIOap SnoutruBUN AULT 
qnoyytAa ‘frounog <yuno0g uopuoryT og} Aq s9UUBUT AI0jOUNJIad yey 


HILVH 
4Z 62 


3NISNZ 


ai 6/ €z 


SHUHNWVAL 


S HHONASSV 


-OULIS B UT 4JNq passnostip u94jo se puv pajoour Apjuenbaay Useq seq 
J9ATI OY} UO BOTAIES YvOquIVE}s soBuessed B Jo UoTysonb ey} ‘Auvdurog 
qeoqurvezg soureqy, oq} Aq 9dtArIes OY} JO OOUBNATYUOOSIP ey} COUIg 
‘Tlounog Ayuno0g uopuory oy} sv Yons Aq110q}NeB 
[e1ju90 4¥e18 euros Aq y8nosyqy patiavo yr ofqrssod Ayjuo ATqeqoad 
SI Zalyejzepun uv yons 4vq} pae ‘ostadioyua oyeatad jo Ayzrovdeo 
ey} puokeq st syaoursatnbar [[e yooUL prmoM sev odIAIOS @ Yons 
Surarezarwur puw Bal41V4s Jo ysuz oy} yeq} “*z1a ‘TOBT ‘pugs Arensqaq 
JO ONSS{ INO UT OOIAIOS OUILS SIY} UO O[OTJAB UB UL pazyeys pave 
‘sn fq 48 poate uorsnpouoo eq} Bardyrysnl qt ysttqvyse 07 4dur9348 
ey} JO 4[Nser oY} ‘9dTAIaS OY} JO SOURNUTYUOOSIp OY} Jnoge bade | 
‘souanbasuoo & sv ‘par ‘sosaadxa s}t Avd you pip oyjer} Josuasse 
S4L yey} ‘stossa0apeid $41 0} sev ‘Auedutog qvoquriee}g souteyy, oy 
0} souatzedxo ue oULBdaq OOS 4I ‘ABaA OY} UL SYJUOU WOAOS 4S¥aT 
ye roy orfqnd Buaryeavsz}, oy} 0} pasopo AyTBorovad SBM OOTAIOS SIT} 
| se puv ‘I9ALI 04} UO BOTAIOS JoBZaassed oY} eAoIduIr YonU you pip 
| JUAApR AIOY} yng ‘vazedoa[D pue vaoIpeog 04} ‘s[esseA 1904SIs tog Aq 
| pamorfoy Apjaoys A19A SVM OYG *i99VAA JO “UIQ *4JZ QBIT USM MOIp 


pue ‘yydep paprnour ‘urg “474, ‘urevaq “43,7 ‘savpnorpuedied usamyoq 
| BaoT “9J0ZT Bureq ‘vipuvxeyy oy} poureu pure ‘payafdutoo ouo 
| qsay oy} ‘SUOISUOUIP OUTYS Of} JO OIOA\ STOSSOA OSET} JO 9014} ITV 
‘esn ut A[snotaoid osoyy uvyy 
dyes} AoBuossed AGATA OY} 10} WOIZepoUTUTODINe 10940q PIOYR 0% ‘Te 


ONIiSVO 


wua1i0€ 


it 6t 


NOO VS 
w321108 





d SHWVHI IaSodoudd 


ualav 





-yourg 98 Aavdur) sxiomuosy saureqy, oq} Aq 4yrngq ATperoeds syvoy 
MOM 9391} UII} 0} Barppe ynq ‘uoreroossy yvoqurteazg wII0,OI A 
qounyap aq} Eq} Jo S}¥oq yno-uIOM ATTVoTJOVId puv ‘9y"Bp-Jo-yno ‘pjo 
94} 19A0 Yoo} Yor ‘Auvduroy yeoqurvazg soueyy, oy} s8 UMOUy HOAq 
sey yeqam Aq ‘OotAres B YONS YSITGBySe 0} pares pey s10q}0 [Te 107z% 
L68T UL opeur sem ‘grumpy om ‘4duxa34% orpourseds y ‘ootaz0s qnoq 
-urea}s Jasaassed B partes oq uotyoy Aue Aq prnoo yey ynoq}IM qdATA 
94} Satavoy ur yuosaad 4¥ sv poq[nses pure ‘ssooons jo palrey peq ‘1940 
-moy ‘fanbas oq} UL YOY jo ysour ‘s}duraq9e Yons [eI0AeS PassouqTAL 
Peg OULt} Alay} Ur UtIq}, Jo ABUT 4e¥q} Batees ‘stopear ano 0} 
SALI OU ‘MOU SB SHOT} SBM OOTAIOS B TONS YsI[q¥uq8e 0} [esodoad oy, 
*S8900NS JO 9DUBYO B OOIAIOS 
yous Aue oat 07 UIB}qO P[NoYs 4¥¥q} SUOI}IPUOD 943 07 SB paroyo Uaeq 
peq uormdo ue pue ‘ saureqy, 04} Uo s1autve}s Jo8Uessed Jo eoras0g 
B Barysi[qeyse soy poze[NULIoy pey rounog AyuN0g uopuoT oq} 
YIM SUlagos B Jo savpnozvd oy} 0} pazoalIp useq pey uoryUEq;e 
[earnof 48q} Jo sansst oye] Ul 4Bq} JOR} OY} papzODaT OM ,,‘OdIAIOg 
gvoquieazg saduassvq souteyy,,, 94} WO satias yJ0Ys & Jo 4sIy 944 
‘g[ol}Ae UL UL “OOGL ‘YIP ISABNY JO UAANIONG AW], Ul Ye} AsquIsutIa 
TIM JOAII SUTeYT, OY} UO SdTAIas yBoquIeays ieBMessed yusloyy> 
UB JO YUOUTYSI[qu}s9 oq} UL payseI0zUI SIopvar INO Jo ASOH], 





‘SUUNVALS UMONASSVd SHWVHL MAN GH 


- 


.4BENIOND BH 


wYSENIOND BHY. 


€s $9 49 


SS ig 6¢ £9 








saidvt s3iav1 


A 


542 


THE ENGINEER 


Dec. 2, 1904 








270, Having pr-pared a @esign and specification to these 
particulars, mquiries were made of five fiims by the Iron- 
works Company if they would undertake to build to its 
design and specification and submit tenders to it, the 
company taking the responsibility of the design. To this all 
the tirms applied to agreed, each being able to build four 
or five vessels at a price which enabled the Ironworks Com- 
pany to subinit a tender for the whole fleet on the 26th of 
Soptember at the price of £7000 each. 

A smaller type of vess2l, however, being considered more 
suitable and less costly by the tenderers, an alternative design 
was submitted to the London County Council. On the 6th 
of October, however, a letter was received from the Council 
stating that as considerable difficulty had bzen found in 
deciding the merits of the various designs sent in, the best 
way would be to forward a revised tender for an alternative 
design embracing all the principal features thought desirable. 
A revised plan and tender was accordingly sent in by the 12th 
of October, the particulars of which were as follows :—Length 
of vessel, 130ft ; breadth, 18ft.; depth, 7ft.; draught, 2ft. 10in. 
with 25 tons deadweight, instead of 49 tons on board. The 
penalties as to realised speed on trial, draught of water, and 
conditions as to rates of wages to all classes of mechanics, 
lahourers, &c., eurployed in the work to be as before. 

The design of the vessel had also to be submitted to Lloyd's 
Register, and as a consequence several tons of unnecessary 
weight has been introduced in it veyond what has been found 
to be required in such vessels employed in the previous 
passenger steamboats engaged in similar servic2s on the 
‘Thames. 

On page 541 we give a profile and plan of the vessels 
a3 approved by the London County Council for the pro- 
posed Thames passenger service, the dimensions of which 
have just been given. It shows the arrangement of seating 
on deck, and the extent of saloon space below, for the 
accommodation of passengers. The construction of the fleet 
of thirty boats has been.divided between three firms, viz.: 
The Thames Ironworks Company, of Blackwall ; Messrs. J. 
I. Thornycroft and Co.; of Chiswick; and Messrs. Napier, 
Miller and Co., on the Clyde; each of which will build ten 
hulls, the first-named firm contracting to build both the bulls 
and engines, and the last-mentioned twenty sets of machinery 
in addition to the ten hulls. 

So far as the boats to be built on the Thames at Blackwall 
are concerned, the work is already being rapidly pushed on. 
The steel material for both hulls and engines is coming to 
hand. The deck planking is cut and seasoning, bus it is not 
thought possible, under present weather conditions especially, 
that the fleet can be got ready for its intended service by 
May Ist of next year as intended. 

At the last meeting of the London County Council it was 
agreed that Professor Biles should be retained, at a fee of 
£759, for the purpose of supervising the construction of the 
hulls of these boats, such amount to cover his fees for all 
assistance rendered to the Council since the passing of the 
Thames Steamboat Service Act, and any future work whicb 
it may be necessary for him to do for the Council during the 
constraction of the boats. The Committee also asked for 
power to employ thre? insp2ctors at a salary of £4 a week for 
a period cf six months in connection with the construction 
of the boats 

In a later issue we shill describe and illustrate the pro- 
pelling engines, &c., intended to be fitted in these new 
passenger river steamers. 








AN ARMOURED MOTOR TRACTOR. 


A DEMONSTRATION Was given last week in Millbank 
Barrazk-square, which was of some interest from a military 
te of view. Its object was chiefly to show the applica- 
»ility of the Ivel agriculturai motor tractor to field operations, 
and with this object the vehicle—which is familiar to our 
readers—was, with the exception of the driving wheels, 
encased in bullet-proof steel shields of Major Palliser’s design, 
made by Messrs. Cammell, Laird and Co. The arrangement 
of the plates is such that they can be opened out at the 
rear and armoured flaps let down to the ground, thus enabling 
ambulanc> work to be carried out behind them without 
danger from the enemy’s rifle fire’ The plates are ,;in. 
thick, and are sufficiently tough to resist the bullets from 
small arms, but it was apparent that a projectile from a Qin. 
gun or a small shell would prove absolutely fatal to the whole 
inachine. It was explained that the vehicle was not designed 
to withstand heavy fire, but it would obviously form an 
admirable target for it, and the question arises whether the 
plates ought not to be heavier. The motcr is of the hori- 

dntal internal combustion type, with two cylinders, said 
t> b2 capable of giving 18 horse-power, and the power is 
applied to the road wheels through the usual gearing and 
chains. The fuel used is petrol, and this must prove a draw- 
back to motor traction on the battlefield. Ifexplosion engines 
are to supply the necessary power, they must be able to 
utilise ordinary heavy oils of commerce, obtainable every- 
where. Then, again, the ignition of the explosive charge 
was brought about by accumulator and coil. A more service- 
able method would be a magneto system, which would obviate 
re-charging of batteries—a difficult matter in war. 

In the course of the demonstration it was shown how by 
the addition of a pulley on an extension of the crank shaft, 
the engine could be used to drive a dynamo for lighting a 
hospital tent, for instance, or, when coupled to an ambulance 
cart, could haul a load of nearly thirty men. The experi- 
ments were carried out on level ground. In following an 
army in the field very different conditions would be met with, 
and it would seem that the motor vehicle would need to be 
both heavier and more powerful. The demonstration was 
interesting, if not entirely convincing, and will help to 
further hasten the general adoption ot self-propelled vehicles 
by the War-office. 








A pevice has been invented for notifying motor car 
drivers by the ringing of a bell when a pre-determined limit of 
speed has been reached. It consists of a tube secured to the wheel 
of the vehicle and carrying a sliding weight therein, normally held 
against the inner end of the tube by acoil spring. When the wheel 
is in motion, the weight is thrown outward by centrifugal action, 
a distance varying with the speed of the wheel. When the speed 
limit is reached, the weight is thrown far enough to engage and 
make electrical contact with a screw held in an insulating block in the 
cuter end of the tube. This screw connects with a contact piece 
on the wheel which, at each revolution, engages a stationary con- 
tact on the vehicle frame. The circuit is thus completed to an 
electric bell, 





ELECTRIC LOCOMOTIVES FOR THE NEW 
YORK CENTRAL AND HUDSON RIVER 
RAILROAD. 

THE New York Central Railroad has decided to handle all its 

traffic within the neighbourhood of New York by electric 

locomotives, and for this purpose it is now making the 
necessary changes on the main line from the Central station 
to Croton, a distance of 34 miles, and on another length of 


springs, hence the faces of the pole-pieces are almost fiat 
The disadvantage of this large clearance is more than com. 
pensated, it is considered, by the reduction in the number of 
bearings and the general simplicity of the design. Repair 
and renewal are also greatly facilitated, as an armature with 
its wheels and axle may be removed by lowering the ¢ m. 
plete element without disturbing the fields or any other part 
of the locomotive, and a new element inserted in its place 
The brushes, of course, have to maintain a fixed relat suship 
to the commutator, and the holders, therefore, are mo inted 


Fig. 1-ELECTRIC LOCOMONIVE--PART SECTION 


24 miles on the Harlem Division as far as White Plains. So 
far only one locomotive has been built, and upon its success 
under severe tests the design and ordering of some thirty to 
fifty engines will depend. This engine has been constructed 
by the General Electric Company, and the American Loco- 
motive Works, both of Schenectady, and has already made a 
large number of experimental runs ona six-mile length of line 
especially equipped for the purpose. 

Several views of the locomotive and its parts will be found 
on page 545, and on this page. Fig. 1 shows a longitudinal 
section of the underframe and motors. The engine has, it 
will be seen, four driving axles, on cach of which is mounted 


Fiz. 2-ARMATURE AXLE AND WHEELS 


direct, that is, without gearing of any description—see Fig. 
2—an electric motor having a normal rating of 550 horse- 
power. These motors will, of course, stand a fair overload 
for a short time, so that the total power of the engine, nor- 
mally 2200, may rise to between 3000 and 3500, or well above 
anything ever attempted in a steam locomotive. The total 
weight is 95 tons, of which 69 tons are taken by the driving 
wheels, so that there will be ample power and adhesion for 
moving heavy trains at a good speed. The requirements are 
that one locomotive shall take a train of 450 tons at between 
60 and 65 miles an hour, and that for heavier trains, two or 


Fig. 3-CONTROLLER— BACK 


more engines shall be employed, so that the same speed may 
be maintained even with loads of as much as 875 tons. In 
order to facilitate the running of trains under such conditions, 
the Sprague General Electric multiple-unit system of control 
will be employed, so that when two or more engines are 
coupled together, they may be operated from the leading cab 
as a single unit 

The armatures being mounted direct on the axles, whilst 
the field magnets are rigidly connected to the frame, it is 
necessary to allow ample clearance between the two, so that 
the former may rise and fall with the movement of the 


on insulated supports attached to the spring saddle over th 
axle journals. They are adjustable to compensate for wear 
of the commutator and axle bearings. 

The main frame is a fine steel casting, some 35ft. long, and 
follows in its design the general idea of the ‘*‘ bar’’ frame. 
It forms not only the mechanical frame of the locomotive, 
but also part of the magnetic circuit of the motors, the two 
end pole pieces being cast with it; whilst the three inter- 
mediate double pieces are carried by heavy steel transoms 
bolted to the side frames. The field coils are wound upon 
metal spools, which are bolted upon the pole pieces. Proper 
distribution and division of the weight of the locomotive 
amongst the axles is accomplished by suspending the main 
frame and superstructure from a system of half elliptic 
springs and equalising levers of forged steel, the whole being 
so arranged as to cross-equalise the load and to furnish three 
points of support. The pony trucks are of the radial type, 
and are pivoted by means of radius bars to the end of the 
main frame in a similar manner to the standard construction 
adopted by the New York Central and Hudson River Rail- 
road Company for its steam locomotives. 

The superstructure consists of a central cab with extensions 


Fig. 4—CONTRCLLER—FRONT 


fore and aft. The driver sits facing the right-hand leading 
window, with the controller—Figs. 3 and 4—in front of him, 
the brake levers, whistle rope, &c., in convenient positions, 
whilst the gauges and speed indicator are placed where he 
can read them easily from his seat. The locomotive being 
intended to run in either direction, all the driver’s fittings 
are in duplicate. The centre of the cab, occupied in the 
experimental engine by a table bearing the observation 
instruments, will in the winter receive a boiler—possibly of 
the Locomobile type—to generate steam for heating the 
train ; in the summer this boiler will be removed. Air for th« 
brake, whistles, &c., is supplied by a General Electric motor 
driven compressor, having a capacity of 75 cubic feet of free 
air per minute. It is controlled by a governor which cuts 
out the motors as soon as the pressure in the reservoir 
exceeds 1351b., and cuts it in again at 101b. lower. The 
contactors, rheostats, and reversers are arranged along the 
sides of the fore-and-aft extensions in boxes of sheet steel, 
which are sheathed on the inside with fire-proof insulating 
material. All of these appliances are, therefore, easily acces- 
sible for repairs or inspection. A door at each end of the 
superstructure permits of access to the train. : 
The control system permits three running connections, 
namely, four motors in series, two groups of two in parallel 
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—— 
and all four motors in parallel. The motor reverser, 
contactors, Theostats, and other controlling appliances are 
all of the Sprague-General Electric multiple-unit type. The 
master controller, however, is fitted with a special operating 
lever, about 24in. long, and capable of being moved through 
an angle of about 75deg. It is provided with a current- 
limiting device, which consists of a friction clutch, operated 
by an electric magnet, energised by the current passing 
through one of the motors, the arrangement being such that 
when the current exceeds a pre-determined amount the 
cylinder cannot be rotated further until the current has fallen 
sufficiently to allow the relay to drop. As long as the current 
does not exceed the desired limit, the automatic feature is not 
in operation. ; , ie 

Current is collected from the third rail, which is placed on 
the outside of the track, by multiple-contact spring-actuated 


series, 














The tirgatter? 





Fig. 5—THIRD RAIL SHOE 


5—whose supports are carried on channel irons 
attached to the journal-box. There are four of these shoes 
on each side of the locomotive. In the yards at the 
terminal the large number of switches and crossings necessi- 
tates an overhead construction in places, and additional 
contacts are therefore mounted on the top of the locomotive 
for collecting current when the locomotive is passing over 
these points. This device may be raised and lowered by air 
pressure controlled from the engineer’s cab. | A magnetic 
ribbon fuse is placed in circuit with each shoe and overhead 
contact device. so as to secure protection in case of accidental 
short circuit. 


shoes— Fig. 





Fig. 6 1500 AMPERE FUSE BOX 


Some general data and dimensions of this locomotive are 
given below :— 


Number of driving wheels.. Eight 
Number of pony trucks Two 
Total weight of locomotive = a 95 tons 
Weight on drivers.. .. .. : ia Smee oe 
Rigid wheel base .. Shs i er Amer 
Total wheel base :.. .. .. .. eae st 
Length over buffer platforms .. 37ft. 
Extreme width .. .. .. . 10ft. 
Height to top of cab 14ft. 4in 
Diameter of drivers “ieee 44iu. 
Diameter of pony truck wheels 3¢6in. 
Diameter of driving axles.. .. .. 8-5in. 
Normal rated horse-power of locomotive 2200 
Maximum horse-power a ae 300) 
Normal draw-bar pull... .. .. .. 20,400 Ib. 
Maximum starting draw-bar pull .. 32,000 ., 
Speed with 500-ton train 60 m.p.h 


Voltage of current supply... .. Mee c) oe 
Normal full load current ea wer ed be 


Maximum full load current 3 
Number of motors Four 
Type of motor.. .. .. G.E, 84A 
Rating of each motor .. 550 h p. 


The experimental line on which this engine is being tested 


Ones! 





Fig. 7~ACCELERATION CURVE 


1s, as already stated, about six miles long. It forms part of 
the main line and extends from Shenectady to Hoffman, and 
is for the greater part straight, but at one end it makes a 
moderate curve; it is also practically level. The power is 
supplied by a Curtis turbo-generator—page 545—situated at 
the General Electric Company’s works. It has an output of 
2000 kilowatts, three-phase current, 25 cycles, at a tension of 
11,000 volts. The current is transmitted to a sub-station— 
Fig. 8, above—at Wyatt’s. It contains a 1500-kilowatt, 650- 


to 460 volts, and a switchboard consisting of a 600-volt direct- 


H oil switch. The rotary converter is self-starting from the 
alternating-current end, thus requiring no synchronising or 
other complications when throwing machine into service. 
The step-down transformers are tapped to give one- 


converter, these voltages being applied successively by means 
of double-throw lever switches. This apparatus, the building 








and the arrangement are in general as proposed for the sub 
stations to be built within the electric zone at the New York 
city terminal, so that practical experience with the plant 
may be obtained while the locomotive tests are being made 
and in advance of construction. 

The experiments are only in their initial stage, as the full 
length of track is not yet equipped, but a number of results 
have been already obtained, some graphic results of which are 
shown in Figs. 7 and 10, which give speed, current input, and 
yoltage at the locomotive all on a time basis, with an eight- 
car train weighing 336 tons, and-a four-car train weighing 
170 tons, both exclusive of the locomotive. The total weight 
of the train, including the locomotive and passengers, was 
431 tons and 265 tons for the eight-car and four-car trains 
respectively. 

Two sets of curves are shown, two running tests reaching 
as high a maximum speed as possible with the length of track 
available, and two sets of starting tests showing the more 
rapid rate of acceleration possible with the higher maintained 


Motor 


| 
s 





Fig. 9—EFFICIENCY, &c., CURVES 


voltage available near the sub-station. The maximum speeds 
reached were 63 miles per hour with an eight-car train, and 
72 miles per hour with a four-car train. It will be noted | 
that the trains were still accelerating at these speeds, but 
the length of track so far equipped did not permit of the 
attainment of higher speeds. These locomotives are not 
designed for abnormally high speeds at intervals, but rather 
to obtain a high average rate, due to their ability to 
accelerate more rapidly than is possible with the present 
steam locomotives. 


including the locomotive, 431 tons, corresponding to an 
acceleration of one-half mile per hour per second. | 
certain periods of the acceleration the increase in speed | 





Volt, 25-cycle General Electric rotary converter, with necessary 


static transformers for reducing the line potential from 11,000 | rim of the locomotive drivers. 


third, two-third, and full voltage for starting the rotary | 


This value was somewhat 
| exceeded with the four-car train, where a momentary input of 


current rotary converter panel, an alternating-current starting | 4200 ampéres developed a tractive effort of 31,000lb. at the 
panel and a high-tension panel with electrically-operated, type | drivers with a coefficient of traction of 22-5 per cent. of 


| weight on drivers. The average rate of acceleration with the 


four-car train, weighing, including the locomotive, 265 tons, 
| was 30 miles in 374 seconds, or -8-miles per hour per second, 
| equivalent to an average tractive effort of 22,000 1b. 
| The maximum input recorded, 4200 ampéres at 460 volts, 
| or 1935 kilowatts, gives an output of the motors of 2200 horse- 
power available at the wheel. 


With 4200 amperes and a 





Fig. 8—-INTERIOR OF SUB-STATION 


maintained potential of 600 volts there would have been an 
input to the locomotive of 2520 kilowatts, corresponding to 
2870 horse-power output of the. motors. © This output is 
secured without in any way exceeding the safe commutation 
limit of the motors and with a coefficient of traction of 
only 22°5.per-cent.- of the weight-upon-the-drivers.- No 
service capacity temperature runs have been made as yet, 
and the preliminary tests have not shown any appreciable 


ss tf on SE SE cane 


200 60 | 280 | S80 | 340 | 400 
isq@cevos 





Fig. 10O—-ACCELERATION CURVE 


warn pg up of the motors sufficiently to take thermometer 
readings. 

The elimination of gear and bearing losses permits of a 
very high efficiency of the locomotive. Reference to the 
motor characterics shows a maximum efficiency of approxi 
mately 93 per cent., this value being, it is claimed, fully 
4 per cent. better than possible with motors of the geared 
type. This gain is especially noticeable at the high speeds, 
the efficiency curve remaining above 90 per cent. even at tho 


a 





Fig. 11—STARTING TESTS 


| free running speed of the locomotive alone, in contrast to the 
In the starting tests, a speed of 30 miles per hour has been | 85 per cent. or less, which would be good for a locomotive 
reached in 60 seconds with an ecight-car train, weighing, | provided with geared motors. 


For these figures we are indebted to the builders of the 


During | engine ; they are not based on our own observations, but at 


an exhibition and short trial trip of the engine made on 


amounted to ‘6 miles per hour per second, equivalent to a | November 12th we were able to observe that the engine got 
tractive effort of, approximately, 27,000Ib, developed at the | away readily with a 250-ton train, exclusive of the engine, 
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and attained a speed ofa trifle over 60 miles per hour in 
about three minutes. It also showed no difficulty.in handling 
a heavier train. The cab is commodious, and the engine 
runs very ‘smoothly, whilst the driving, which was done by 
a steam locomotive driver, appeared to give no trouble what- 
ever. The’ official reSults expressed in the diagrams were 
taken on autographic instruments, and there can be no doubt 
of their correctness. 

As some discussion as to the protection of third rails has 
taken place, we may mention that the rail on this experi- 
mental line is protected by an inclined board carried on a 
curved arm springing from’the base of the insulator. The 
distance between the board and the rail is such that one could 
easily put“his foot on it if he so desired, and as it stands at a 
height-that-is inconvenient to step over there is some tempta- 
tion todoso. The Americans would doubtless say that if a 
trespasser on their property gets killed they cannot be held 


harbour improvements. 
prises the construction of a new pier head and a wharf on 
opposite sides of the entrance of the harbour at Cape Clear, 
co. Cork. They are designed to facilitate the ingress and 
egress of vessels, and will also serve to reduce the swell in 
both the outer and the inner harbours. Protecting booms, 
with mechanical appliances to work them, will be placed at 
the mouth of the inner harbour, and thus render it suitable 
for the accommodation of the largest class of fishing craft 
during the winter months. A new slip, and numerous 
repairs, filling in breaches in walls and dams, and the 
remoyal of rocks and shoals, are included in the scheduled 
list. 

At Liscannon, in co, Clare, the harbour area and channel 


are to be deepened, special berths provided for steamers to | 


lie at, an additional service reach formed for traftic, and 
groynes erected at the entrance to mitigate the wave action. 


One of the most important com- | 


TWIN-SCREW CENTRE-LADDER 
DREDGER. 


THERE was launched ‘on the 8th ult. from the works of 
Messrs. Lobnitz and Co., Limited, Renfrew, a twin-screw 
self-propelling, centre ladder, combined hopper and barge. 
loading dredger, built of steel, to the order of Messrs. the 
North-Eastern Railway Company. The dimensions of tho 
vessel are as follows :—Length between perpendiculars, 259ft, - 
breadth, moulded, 45ft.; depth, moulded, 19ft. din, The 
dredger is designed to cut her own flotation, and is constructed 
to dredge to a depth of 45ft. below the light water line, whey 
the ladder is at an angle of 45 deg. to the vertical, and the 
capacity of the hopper is 28,800 cubic feet. 

The engines are twin-screw triple-expansion, the diaineter 
of cylinders being 17in., 27in., and 43in. by 27in. stroke, 
Separate condensing and circulating plant have been pro. 

















ig. 12—-LOCOMOTIVE PARTLY ASSEMBLED 








Fig 13-LOCOMOTIVE AND SEVEN-CAR TRAIN 


responsible. At level crossings—Fig. 14—the protection is 
all that can be desired, since the conductors are taken over- 
head and the collectors on top of the cab are used in place of 
the shoes. 








PUBLIC WORKS IN IRELAND. 


HE provision made by Parliament, in the form of votes 
and grants, for the year ending 3lst March, 1904, for Public 
Works and Buildings in Ireland, including National and 


Ancient Monuments, amounted to £408,000. In the long list 
of details in the seventy-second Report of the Commissioners, 
the majority relate to the maintenance of existing works 
which, in point of magnitude, importance, and expenditure, 
call for no particular attention. A few, however, deserve 
mention, especially some of a new description relating to 
harbours, fisheries, inland navigation, and river and sea 
projects, all intimately connected with the progress and 
prosperity of the sister island. Class I., which we are now 
briefly considering, includes The Phceenix, St. Stephen’s 
Green, and the Curragh of Kildare, honoured with the title 
of Royal Parks. Their annual upkeep was £12,000, of which 
total. the, Phoenix absorbed £10,000. This disproportionate 
share requires a little explanation. A great storm in the 
month of February last year destroyed three thousand trees, 
large and small, and effected such extensive damage that 
measures were at once adopted for the replanting of the Park. 

An undertaking of some consequence has been fairly 
started, under the provisions of the Public Offices Site 
(Dublin) Act of 1903. The overcrowded condition of some of 
the public offices in Dublin, and the need for a new College 
of Science, have necessitated the acquisition of additional 
premises for the former, and for the site of the latter. The 
Commissioners have appointed Sir Ashton Webb, R.A., 
President of the Royal Institute of. British Architects, and 
Mr. T. Manly Deane, R.H.A., Dublin, Joint Architects for 
designing and erecting the new Royal College of Science. 

In addition to the large number of civil and military 
establishments and buildings, for which provision is made 
by vote of Parliament, the report deals with certain new 
undertakings already alluded to. The cost of these is met 
out of moneys accruing from the Irish Church Fund, under 
the Sea Fisheries (Ireland) Act, 1883, and also under the 
Marine Works Act, 1902. By the first of these Acts, a sum 
amounting to a quarter of a million was available for the 
building, improvement, and extension of fishery piers, har- 
bours, jetties, and landing places. During the past year a 
new pier and viaduct, together with some submarine rock 
excavation, have been completed at Portagovie, co. Down, at 
a total cost of £8,300, and the whole transferred to the 
County Council of Down, upon which authority devolves the 
oius of maintenance. The funds at present in hand for 
expenditure upon works in progress, and upon others that may 
be subsequently-undertaken; amount to £10,000. There are 
in course of-construction at Ardmore, co. Waterford, a new 
breakwater and slips, estimated at £2700 ; and it will require 
another year before Newcastle Harbour, co. Down, will be out 
o' the contractor’s hands. The procedure under the Marine 
Works Act, 1902, includes rather an extensive list of proposed 








| Contracts have been let for the two works just quoted, 


and tenders invited in four other cases. 

Working plans and specifications have been completed for 
proposed works at Innishlyre and Touragee in Mayo, and at 
three points along the coast line of Donegal. In the case of 
the Innishlyre scheme, negotiations are pending between the 
Irish Government, the Midland Great Western Railway 
Company, the Westport Harbour Commissioners, and the 
Mayo County Council, regarding the proposed works. 

The Royal Harbours, Kingstown, Howth, Donaghadee, 
Dunmore, and Ardglass, were maintained in good and 
efficient order, at a cost of £12,600, of which total the first- 
named is debited with the enormously disproportionate share 
of £9509. 

A word or two should be said respecting the fishing 
industry and trade of these harbours—-or, rather, of two of 
them—as the take of the other three put together did not 
exceed in value £8000. Howth sold her hook-fish and 
herrings for £13,230, and Ardglass her’s for £10,600. Taken 
as a whole, the fishing season at the last-mentioned port has 
been satisfactory. The slight decline in the herring catches 
was compensated by the great improvement which has taken 
place in trawling, and, consequently, in the increased 
quantity of mixed’ fish landed. It should be noticed that 
only a few of the boats are owned by local fishermen, and 
that the Scotch boats had the best takes, owing to superior 
gear and general equipment. 

The arterial drainage of the country and its maintenance 
are included in the ‘‘ Details of Non-voted Services.’’ This 
class comprises the issue of numerous loans, all having for 
their object the improvement of the different districts to 
which they are respectively assigned. From 1842 to 1863 
sums were advanced for this purpose, under statute, to the 
amount of over two millions. After the passing of the 
Drainage and Improvement of Lands Acts (Ireland), 1863, 
and Amending Acts, £846,000 were disbursed up to the end 
of the financial year of 1904. 

Dredging operations were carried on in connection with the 
Shannon navigation, at intervals, over some eighty miles of 
the river’s course, from Lanesborough to Limerick. New 
works, of a minor character, were commenced at Limerick, 
Killaloe, and upon the upper part of the stream. If to the 
cost of these be added that of the maintenance of locks, em- 
bankments, bridges; buildings, machinery, and all standing 
and floating plant, an outlay of £6000 cannot be regarded as 
unreasonable. 

Those who are interested in the preservation of ancient and 
national monuments will find: in’ the report a very full 
description of the present condition of the’Cistercian Abbey of 

3oyle, founded in the year 1161. Plans and elevations 
accompany the context, which explains the works of preserva- 
tion and repair accomplished and contemplated. 








Tue Mersey Docks and Harbour Board have decided 
to spend £2500 in dock. improvements at Birkenhead. It is 
proposed to spend £57,700 in the erection of a double-storey shed 
on the west side of Sandon Dock, and the repavement of the road 
on the south side of that dock ; and also to provide for the better 
lighting by electricity of the Sandon half-tide and Huskisson 
docks and branches at a cost of £1440, 














Fig. 14-OVERHEAD CONDUCTOR AT CROSSING 


vided, all the exhaust and waste steam both from main and 
auxiliary engines being led to the condensers, either con 
denser being fitted so as to be available for either engine. 
The gearing in the engine-room has been designed for three 
speeds of buckets, viz., eighteen, fourteen, and twelve buckets 
per minute; and a special feature of the gearing is that 
either engine can drive the buckets at any of the threc 
speeds. This has entailed a considerable amount of trouble 
and labour in devising a suitable arrangement, but 
the difficulties encountered have, so we understand, been 
successfully overcome. Two sets of buckets are provided, the 
larger buckets measuring 54 cubic feet capacity, for dredging 
in mud, and the smaller buckets measuring 35 cubic feet 
capacity, for dredging in clay and other hard material. The 
backs of the buckets are made of cast steel, with mild steel 
bodies, and lips of high carbon steel, the material for the lips 
having a resistance to tensile stress of 40 to 45 tons per 
square inch, with an elongation of 15 per cent. in a length of 
5in. The pins and bushes in the buckets are of Hadfield’s 
forged manganese steel. 

There will be two steel cylindrical boilers, each 15ft. dia- 
meter, working at a pressure of 180 lb. per square inch. 
Morison corrugated furnaces being fitted throughout. The 
whole of the wheels and geagjng on the dredger are of cast 
steel, having double helical teeth. Winches have been fitted 
at the bow and stern. for manceuvring the dredger, the bow 
winches being provided for working two head chains, 1}4in. 
diameter, and two side chains, in addition to the warping 
drums for ropes. 

The’ hopper doors are constructed to a new design, 
so as to hold the very fine mud to be dredged, and 
are operated by Messrs. Lobnitz’ patented hopper 
door gear. The circulating pumps are of the centrifugal 
type, and were made by Messrs. Gwynnes, Limited; 
and the air and feed pumps have been made by Messrs. 
Lamont and Co., of Paisley. The tumblers are of high carbon 
cast steel, the bottom tumbler being fitted with a hard liner, 
and revolving upon a high carbon steel shaft. Messrs. 
Lobnitz and Co.’s patented device for excluding sand and grit, 
which this firm has successfully employed in connection with 
sandpump dredgers, is being fitted for the purpose of exclud- 
ing sand and mud, and thusl engthening the life of the shaft. 

The ladder is a girder 100ft. lorig, by 7ft. deep in thecentre. 
The combined weight of ladder, bottom tumbler, buckets and 
links, when finished, will amount to over 200 tons, one bucket, 
with the corresponding two links and_ pins, weighing 3 tons 
15 cwt. Steam steering gear has been provided, as also has 
electric light, which is installed throughout the vessel, both 
above and below deck, both for working and navigating 
purposes. Repeating telegraphs are being fitted from bridge 
to bow and stern winches, the engine-room and the ladder- 
hoisting winch, and also from the ladder-hoisting winch 
platform to the engine-room. 

The vessel has been named the David Dale, in compliment 
to Sir David Dale, Chairman of the Way and Works Com- 
mittee of the North-Eastern RailwayCompany. The launch 
was witnessed by Sir George Gibb, general manager, and the 
engineers of the North-Eastern Railway Company. The 
dredger, on completion, is intended to be put to work on the 
railway company’s new Tidal Harbour and Dock Extension 
Works at the Hartlepools. 
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ELECTRIFICATION’ OF THE NEW YORK CENTRAL AND HUDSON RIVER RAILROAD 


THE GENERAL ELECTRIC COMPANY, AND THE AMERICAN LOCOMOTIVE WORKS SCHENECTADY. ENGINEERS 


(For description see page 542) 


95-TON ELECTRIC LOCOMOTIVE 
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RAILWAY MATTERS. 


Ar Barrow, Sunderland, and Darlington the promoters 
of the new railway from Sunderland to Barrow by way of Darling- 
ton and Swaledale are actively seeking support. Mr. F. Stileman 
is the engineer. 


Aone the line of the Pennsylvania Railroad west of 
Harrisburg there is a drought so severe that at twenty or more 
places temporary engines have had to be put in to pump water from 
streams to supply the locomotives. 


Tr is stated -that the London-United Tramways -Com- 
pany will shortly commence the construction of the whole of the 
authorised lines, fifteen miles in extent, in Kingston, Surbiton, 
the Dittons, Molesey, New Malden, and Wimbledon. Irrespective 
of street widenings, the cost will be about half a million sterling. 


Tue South-Eastern and Chatham Railway announces 
that a special train will leave Boulogne for Marseilles, Cannes, 
Nice, Mentone, and Monte Carlo on Friday, December 23rd, in 
connection with a special express train from Charing Cross Station 
at 2.15 p.m. by the short sea route, vid Folkestone and Boulogne. 


In spite of the now almost general adoption of auto- 
matic couplers and brakes in the United States, the record of 
coupling accidents continues to increase, says the Railway Age, 
this class of casualties showing last year 278 killed and ‘3441 
injured, compared with 143 killed and 2113 injured two years 
before, in 1902. 


AN attempt is to be made to secure the passage of an 
Act by the New York Legislature at the next session prohibiting 
the transportation of goods through the city streets in that 
State by means of electric railways. It is difficult, says the 
Street Railway Review, to imagine a movement which has behind 
it so little reason. 


Ir is reported that the Pennsylvania Railroad Company 
has placed an order for 6200 freight cars, 6000 of which are to 
replace damaged and worn out cars on the lines east and west of 
Pittsburg. The orders for the cars have been about equally 
distributed among the American Car and Foundry Company, the 
Pressed Steel Car Company, the Standard Steel Car Company, and 
the Cambria Steel Company. 


Mr. J. A. F'. Asprvaty, general manager of the Lanca- 
shire and Yorkshire Railway Company ; Mr. C. W. Bailey, chief 
traffic manager ; and Mr. J. Wharton, goods manager, are making 
a tour of the principal continental ports in connection with their 
company’s scheme, authorised by Parliament last session, for run- 
ning steamships between Goole and Hull and Antwerp, Hamburg, 
Ghent, Heyst, and other parts of the Continent. 


Tue contract has been let for making five lots of the 
Paris Metropolitan Line No. 4—north and south—and, thanks to 
the Government Commission presided over by M. Henry Marcel, 
the project for the terminus of Line No. 7 under the Place du 
Carrousel is now well under weigh. The Municipal Commission 
has, on the report of M. Félix Roussel, approved of the Prefectoral 
requirements for additional access to the Nation, Belleville, Clichy, 
and Dauphine stations. 


Tue coal and coke carried by the English and Scotch 
railways last year, 1903, amounted -to 161,499,851 tons. The 
largest quantity was carried by the North-Eastern, viz., 33,863,540 
tons; the Midland stands second with 21,209,583 tons; the 
London and North-Western third with 19,152,000 tons ; the Great 
Western fourth with 17,167,000 tons ; and the North British fifth 
with 14,883,000 tons. The Caledonian carried 12,090,000 tons 
and the Great Central 9,411,000 tons. 


THE consensus of opinion in America is apparently 
strongly in favour of single-phase motors for railway work, and 
although polyphase motors have made substantial progress on a 
number of continental railways, they are not looked upon favour- 
ably by American engineers, says the Street Railway Review. The 
polyphase induction motor is practically a constant speed machine, 
and for this reason is not so suitable for electric traction asa motor 
capable of variable speed, whose torque decreases as the speed 
increases. 


A scHEME for an overhead electric railway from east to 

west above the Regent’s Canal has been mooted. The canal runs 
for 10? miles through a populous commercial district from the East 
of London to- Paddington. One of the leading officials of the 
tegent’s Canal and Dock Company has stated that, although 
the canal company is not a promoter of it, it is aware of the 
details, and not averse to such a development of its property. 
As the route of the proposed line is open, it is pointed out that 
the cost of construction will be light. 


For the first time in fifteen years the railways of 
Victoria show this year a surplus of gross income over working 
expenses and interest on State loans. The report for the year 
ending June 30th, 1904, shows a surplus of £500 over and above all 
charges, and in many other details indicates a strong and success- 
ful effort on the part of the Railway Commissioners to operate the 
lines on a paying basis. Early in 1903 Mr. Thomas Tait, then 
manager of transportation on the Canadian Pacific, was appointed 
chairman of the Victorian Railway Commissioners. 


Tue Cote d'Azur Rapide, put on during the past 
month by the Paris-Lyons-Méditerranée Company, runs over the 
1000 kiloms, (= 621 miles) that separate Paris and Mentone in less 
than fourteen hours, giving a mean of 84 kiloms. (= 52 miles) an 
hour, The noteworthy point about the new train, weighing about 
180 tons, and made up of two first-class carriages, with sleeping com- 
partments, a saloon car, a restaurant car, and a brake van, is not 
so much the high speed as the sustained effort over so long a 
distance, notwithstanding great variations of level. 


At last week’s meeting of the London County Council 
the Highways Committee recommended that parliamentary powers 
be sought in the session of 1905 to enable the Council to construct 
tramways from the present terminus in Blackfriars-road across 
Blackfriars Bridge and along the Victoria Embankment as far as 
Waterloo Bridge, and to effect the necessary junctions between 
this and other lines. The report was adopted. The total length 
of the whole of the proposed line is 12 miles; the estimated cost 
of construction on the underground conduit system is £103,000. 


At the ordinary general meeting of the Kal Ka Simla 
Railway Company, held in London this week, Colonel A. J. Filgate, 
R E., who presided, said that additional works which they had been 
forced to undertake had again added considerably to the cost of 
the line, and the magnitude of the works, and the difficulties 
encountered in construction, had far exceeded the forecast of the 
xovernment and the company’s officers, who investigated the 
profits. In order to secure the Secretary of State for the advances 
he was making to the company, it was necessary to increase the 
borrowing powers from £650,000 to £800,000. 


AccorpINnG to a Reuter telegram from the Hague, Baron 
Melvil van Lynden, Minister for Foreign Affairs, has published a 
written reply to the report of the committee of the Second Chamber 
on the estimates for his department, in the course of which, dealing 
with the question of the Netherlands Railway, he says that the 
Government, which regards the railway as still in existence, as long 
as the liquidation has not been completed, and as being always 
able to make good its legitimate claims as against Great Britain, 
has proposed to that Power to terminate the affair by submitting 
the questions of internativnal law, the solution of which is impera- 
tive, to The Hague Court of Arbitration. 





NOTES AND MEMORANDA. 


THE man who has the highest situation in the world 
is the station master of the Gornergratt termints, near Zermatt, 
at an altitude of 3246 metres—10,650ft. above sea level, 


A TURNER'S. workshop, with large. motive wheel and 
dog trained to turn it, is advertised to be let in the city of Litge, 
where one-dog and two-dog tilted carts and wagons are common. 


Tur second French wireless telegraph station, that of 
Porquerolles, has been opened for affording communication 
between vessels at sea and France, Corsica, Algeria, Tunis, 
Monaco, and Andorra. 


An Austrian inventor has constructed a yacht—hull, 
sails, masts, and rndder—from 300,000 numbers of a daily Vienna 
journal, the issue of two days. The pulped paper was com- 
pressed in moulds made for the purpose ; and the yacht takes the 
water perfectly. 


Tue importation of raw cotton direct to Manchester is 
much brisker this season than it was last. Already 116,026 bales 
have been received at the port, an increase of 34,000 bales, com- 
pared with the corresponding period of last year. The fizures of 
this season are approaching those of two years ago, when the 
record importation direct to Manchester was reached. 


TuHE last of a series of patents has been granted to a 
yerman company for a new dry process for degreasing wool. 
Infusioral earth, as an absorbent, is the kernel of thescheme. The 
earth is applied in the wool with great force by a current of air 
generated by specially constructed but inexpensive machinery. 
The wool is cleaned and degreased evenly throughout. 


In 1850 the average consumption of cement per head 
in the United States was 6 lb. For many years it increased very 
slowly, being 10 lb, in 1860, 12 Ib. in 1870, and only 13 Ib. in 1880. 
In 1890 the consumption per head had grown to 34 Ib., while in 
1900 it had reached 91 lb., and in 1902 it was 119 lb. per head. 
These figures illustrate the rapid gain of the industry in recent 
years, 


THe Mexican Chambers have passed a Bill for the 
reform of the currency laws. The dollar will in future contain 
25-4388 grammes of fine silver and 2-6342 grammes of copper, 
equivalent to 75 centigrames of fine gold. The coinage and issue of 
money are reserved to the Government. The new law authorises 
the Government to prevent or impose a tax on the importation of 
Mexican dollars. 


A paPER describing researches on dielectric solids was 
contributed recently to the Paris Academy of Sciences by V. 
Crémieu and L, Malcles. In the course of his researches on elec- 
tric convection Crémieu observed some anomalies of electrical 
influence through solid dielectrics. The authors have commenced 
a systematic study of these phenomena, and give an account in the 
- paper of the apparatus used, reserving the results for a 

uture communication. 


Tue Berlin correspondent of the Standard reports an 
interesting legal tangle for owners of motor cars in rmany. 
According to a law passed in 1901, a motorist can be punished for 
allowing his car to give off too greata smell of benzine. A German 
automobilist was fined for this offence recently and appealed to 
a higher Court. It has now been decided that punishment for 
such an offence can only be meted out ‘‘when the smell of the 
benzine is so great as to force passers-by to take another road to 
that used by the automobilist in question.” 


AccorDING to a return just issued, there was expended 
on technical education in England and Wales during the year 
1902-3 the sum of £1,191,998 3s. This amount is exclusive of the 
sums allocated to intermediate and technical education under the 
Weish Intermediate Education Act, 1889, The amount raised by 
loan on the security of the local rate under the Technical Instruc- 
tion Acts was £149,665 1s: 6d. The amount of loahs—so raised— 
outstanding was £1,159,941 lls. 7d., and the balance in hand 
of moneys received and allocated to technical instruction was 
£598,989 7s. 3d. 


WEDNEsDAY was the last day for depositing plans in 
connection with Private Bills to be promoted in the ensuing session 
of Parliament. At eight o’clock, at which hour the Private Bill- 
office closed, 224 such deposits had been made, of which 27 related 
to railways, 9 to tramways, 128 to Provisional Orders, and-60 to 
miscellaneous measures. Last year the deposits totalled 272, sub- 
divided as follows :—Railways, 27 ; tramways, 26 ; miscellaneous, 
61, and Provisional Orders, 158. It is noteworthy that the figures 
of last year showed a decrease upon those of the preceding year, 
and that a still further decrease is apparent this year. 


Tue Greek troops are to receive a new rifle in place of 


the 11mm. Gras rifle. The competition is between the Krag- 
Jirgensen, Mauser, and the 6-5 mm. Mannlicher, model 1903, 
according to the Berliner Militar Wochenb/att, It has also been 
decided to change the 2-95in. and 3-42in. Krupp field guns for new 
quick-firers of the latest models. The competing firms are Krupp, 
Ehrhardt, Skoda, Schneider, and others. The cost of supplying 
from 120,000 to 150,000 new rifles and 24 field and six mountain 
batteries of six guns each is expected to amount to between 
gat and £1,600,000, which, if necessary, will be raised by a 
oan. 


Tue launch of the French submarine X took place 
recently at Cherbourg. She is one of three experimental vessels 
in which an attempt is made to combine the advantages and to 
avoid the disadvantages of submarine and submersible. The 
three boats are not of the same displacement, X being 168 tons, Z 
202 tons, and Y 213 tons. X has length 122-7ft., beam 10-23ft., 
draught aft 7-54ft. She is to have accumulators for electric 
motive power when submerged, and gas or vapour engines when on 
the surface. The exact type of the latter has not yet been decided, 
says Le Yacht, but it is to be of about 220 horse-power and to give 
a speed of 10-5 knots. 


THE 15,000-ton United States battleship New Jersey 
was launched at Quincy, Mass.,on November 10th. The vessel is 
435ft. long and 76ft. 2}in. broad on load water-line, and draws 
about 24ft. The trial displacement will be close to 15,000 tons. 
It is intended to make a speed of 19 knots. The propelling power 
is furnished by two four-cylinder triple-expansion engines of 
19,000 indicated horse-power, driving twin screws. The main 
armament of the New Jersey comprises four 12in. rifles and a gun- 
deck broadside battery of twelve 6in. rifles, six on each side. 
Torpedo tubes are also provided. The vessel is armoured with an 
8ft water-line belt, full length, llin, to 4in. thick, and a 6in, case- 
mate belt 245ft. long. 


THE use of helium as a thermometric substance and its 
diffusion through silica formed the subject of a paper read before 
the Paris Academy of Sciences lately by MM Adrien Jaquerod 
and F, L. Perrot. It described an attempt to determine the 
melting point of gold with a thermometer of fused silica, and con- 
taining helium, which failed owing to the rapid diffusion of the 
gas through the silica at the high temperature. The velocity of 
diffusion appears to be proportional to the pressure of the gas, and 
is very considerable, since after six hours’ heating at 1100 deg. 
Cent. the pressure of the helium had fallen to about one-seventh 
of the initial pressure. Below a red heat, at about 510 deg. Cent., 
the diffusion is still fairly rapid, and a very slow effect could even 
be traced at 220 deg. Cent. For practical purposes, therefore, the 
nitrogen thermometer remains the best instrument for high 
temperatures, 
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MISCELLANEA, 


FirrkEN new steamers, of a total tonnage of 117,800, haye 
been ordered by the Hamburg-America to replace the vessels solq 
to the Russian Government. 


An inquiry has been held into the application of the 
Scarborough Town Council to borrow £65,000 for works of sewage 
disposal on the bacteriological system. 


Tue Southport borough surveyor is preparing a moditied 
scheme for the purification of the efHuent at Crossens sewage works 
which will cost from £15,000 to £20,000. ‘ 


AN inquiry was held yesterday into the application of 
the Devonport Borough Council to borrow £7958 for the extension 
of the generating plant at the Corporation electricity works, 


Tue Monmouthshire County Council have decided to 
replace the old Kemeys chain bridge on the road from Aberga. 
venny to Usk, by a steel suspension bridge, designed by Mr. J, J, 
Webster, with one span of 150ft. It is hoped that the new bridge 
will be completed in twelve months. 


THE construction of the new lock at Molesey will, we 
understand, be commenced next October by the Thames Con- 
servancy. The cost_will be £10,750, and the work will be under. 
taken by the Works Department. A temporary lock will previously 
be built at an estimated cost of £2210. 6 


NecotiatTions by Messrs. Cammell, Laird and ('o,, 
for the purchase of Lord Lonsdale’s dock and harbour at Working- 
ton, have proved successful, and agreements have been signed, 
Parliamentary powers are necessary for the dock and harbour 
extensions, and this step is being taken, 


Ereut petrol motor omnibuses, forming the greater 
portion of the service which has been plying for some time between 
the Marble Arch and Kilburn, were destroyed by fire on Saturday 
night. The conflagration is supposed to have been caused by an 
attendant using an oil lamp while engaged in cleaning operations, 


Tue Council of the Edinburgh Royal Society have 
decided to award Professor Sir James Dewar the Gunning 
Victoria Jubilee Prize for 1900-1904 for his researches on the lijue- 
faction of gases, extending over the last quarter of a century, and 
on the chemical and physical properties of substances at low 
temperatures. 


Tue Council of the Royal Society of Edinburgh, at its 
recent meeting, decided to award Professor Sir James Dewar, 
F R.S, the Gunning Victoria Jubilee Prize for 1900-1904, for his 
researches on the liquefaction of gases extending over the last quarter 
of a century, and on the chemical and physical properties of 
substances at low temperatures, 


A COMMENCEMENT has been made with the new water 
supply scheme for Skipton. The scheme, which is estimated to 
cost about £70,000, contemplates a reservoir at the foot of Embsay 
Moor, just over two miles from Skipton, with the necessary line of 

ipes to the town, The parliamentary powers permit of the 
sad of a new permanent main from the source of supply to 
Skipton. 


INDEPENDENTLY of the general survey of Greece, which 
is being carried out by the Ministry of War, a survey of Thessaly 
having in view important hydraulic works, has been entrusted to a 
foreign engineer. The matter is in charge of a Thessalian (om 
mission. It is hoped that it may be possible to drain extensive 
areas of marshy land and to increase the fertility of others hy 
irrigation. 

AFTER an exceedingly rough voyage from Holland, the 
dredger Thames, built on the Friihling system, and owned by the 
British Dredging Company, Limited, arrived safely at her destina 
tion—the Manchester Ship Canal. The vessel encountered very 
heavy seas in the Irish Channel, but came through without damage, 
The Thames has now commenced operations in the Manchester 
Ship Canal. 

A system of electric heaters of novel form is being 
installed on the new steamship Minnesota. There are 150 heaters, 
each measuring 15in. by 7in., 24in. deep. Eight heat units, witha 
capacity of 100 watts each, can be operated by means of proper 
switches, so that three, five, or eight are in action at the will of the 
occupant of the state room. The heaters are supplied with current 
at 230 volts. 


Tsar Admiralty yacht Enchantress has been placed in 
No, 2 basin in Portsmouth Dockyard, in order that certain altera- 
tions may be made at once. The bridge is to be removed and the 
chart-house shifted further aft, so as to leave a gangway before it. 
The funnel is to be shortened and fitted with a bell mouth, and the 
vessel is to be painted black. Various alterations are also to be 
undertaken with regard to the present internal arrangements. 


At the recent annual meeting of the River Weaver 
Trust, it was stated that expert advice had been obtained regard- 
ing the state of repair of the Anderton lift. As the estimated 
expenditure involved was considerably greater than the estimated 
margin of revenue over expenditure during the next two or three 
years, it had been found necessary to give notice of a Bill in 
Parliament to obtain further borrowing powers to the extent of 


A consuLar report from Callao, Peru, reports that 
there is a very large coal area in the Department of Ancachs, 
It is found about sixty-six miles from the port of Chimbote, In 
the Santa Valley coal exists in immense quantities ; in fact, it is 
said that it can be traced for twenty miles. Although experi- 
ments made last year with Ancachs coal for steam purposes 
did not give satisfactory results, it might be used for domestic 
purposes, 


An automobile vedette, with explosion motor, has been 
purchased at Maisons-Laffitte, near Paris, by the Russian Govern- 
ment, for being carried on board a war vessel. The Neva, as the 
boat is named, is 16 m. (33ft.) long and 2 m. (6}ft ) beam, with 
60 cm. (2ft.) draught of water. The total weight is 2-3 tons, the 
power 40 horse-power, and the speed 14 knots, The cabin will 
hold twelve men, the deck is convex, the engine is protected by a 
movable casing, and there are two water-tight compartments for 
ensuring insubmersibility. 

Tue great energy displayed in road construction in 
Greece under M. Tricoupis’ influence between 1883 and 1893 was 
somewhat relaxed in the succeeding decade. Whereas 1346 miles 
of new road were made in the former period, only 825 miles were 
added between 1893 and 1903. Although there are now many 
good roads in the interior of Greece, anyone who realises how 
much good communications add to the wealth of a country, and 
how much Greece, especially in the more productive districts, still 
falls short of a reasonable standard, must hope to see a revival of 
energy in this direction. 


Necoriations for the settlement of the wages dispute 
in the shipbuilding trades on the North-East Coast were resumed 
on Tuesday in Newcastle-on-Tyne. The shipyard labourers sepa- 
rately accepted a compromise, agreeing that there should be 5 per 
cent, reduction of piece rates, 1s, a week from the wages of men 
earning 25s. and over, 6d. from the wages under 25s. and over 22s., 
and no reduction from wages under 223, The boilermakers agreed 
to accept the employers’ terms, subject to the reductions not taking 
place until the first full pay in January. The shipwrights had the 
same offer made to them, and they have asked for a day’s grace to 
consider the matter, fi 
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TO CORRESPONDENTS. 


4 «In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions, 

42” All letters intended for insertion in Tae EnGinegr, or containing 
questions, should be accompanied by the name and addreas of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

42” Wecannot undertake to return drawings or manuscripts ; we must, 
therefore, request correspondents to keep copies. 





REPLIES. 


J. A. D. (Pure air for the blast furnace).—You have forgottea to send 
your address, 

P. W. (Tower Hill).—The chief mechanical engineer of the Chemin de Fer 
du Nord is M. G. du Bousquet. 

Kon. (Derby).—A cubic yard is usually considered a load. Two penny- 
weights of gold would be worth about 7s, 6d. 

Enoinger (Ireland).—We think Simms’ “ Practical Tunnelling” will 
supply the information which you seek. If not, write again. 

J. (Worthing).—Make the area of the jet in your condenser ,}, of the 
area of the piston. If you add about 1 per cent. of tin to the brass of 
which your tube is made it will not corrode. 

Spur (Nottingham).—Formula given by D. K. Clark for the power which 

may be transmitted by spur gearing is, for cast iron H = ae 

58- 

Here H = horse-power; D, diameter in feet; 8, revolutions per 
minute ; and 53-3 a constant. 

W. B. A. 8. (Dublin).—Aluminium cannot be soldered. Success has been 
claimed over and over agair, but it is now tacitly admitted on all hands 
that a method of soldering has yet to be discovered. Union might be 
effected in a deoxidising flame, perhaps, but work of that kind is out 
of the range of practice. 


INQUIRIES, 


“SILEX” LINING, 
Sir,—Can any of your readers oblige me with the address of the 
makers of a hard lining for tube mills known as “‘ Silex ?”’ M. C. 
November 29th. 


MEETINGS NEXT WEEK. 


InsTITUTE OF MARINE ENGINEERS.—Monday, December 5th, at 8 p.m., 
at 58, Romford-road, Stratford, E. ‘Fuel Testing. ’ 

Tae Junior INsTITUTION oF ENoInEERS.—Saturday, December 10th, at 
8p.m. Visit the International Gas Exhibition at Earl's Court. 

Tae InstiruTe oF SaniTaky ENGINEERS, Limirep. — Wednesday, 
December 7th, at 4.30pm. Half-yearly general meeting. At 6.30 p m. 
Annual ainner, at the Holborn Restaurant. 

Tax Usiversiry or Liverpool ENGINEERING Soctatr. — Tuesday, 
Devember 6th, at 5.20 p.m., in the Engineeriog Lecture Hall. per, 
‘Gold Mining in the Transvaal,” by Professor He!e-Shaw, LL.D., F.R.S., 
President. 

CLEVELAND InsTITUTION OF ENGINEERS.—Monday, December 5th, at 
7.30 p.m., in the Hall of the Cleveland Literary and Philosophical Society, 
Corporation-road, Middlesbrough. Paper, ‘‘Thermometers and Pyro- 
meters with some of their Industria! Applications,” by Mr. Rubert 8. 
Whipple, Manager of the Cambridge Scientific Instrument Company. 

Society or Arts.—Monday, December 5th, at 8 p.m. Cantor lectures: 
II. *‘ Musical Wind Instruments,” by David James Blaikley. Wednes- 
day, December 7th, at 8 p.m. inary meeting. Paper, **The Inter- 
national Exhibition at St. Louis, U.S.A.,” by Walter Francis Reid, F.I.C., 
F.C.S. Thursday, Pecember 8th, at 4.30 p.m. Indian Secticn. Paper, 
“Burma,” by Sir Frederic W. R. Fryer, K.C.S.I., late Lieutenant- 
Governor of Burma. 

Tue INSTITUTION OF ELECTRICAL ENGINEERS.—Thursday, December 8th, 
at 8 p.m., at the Institution of Civil Engineers, Great George-street, 
Westminster, 8.W. Ordinary general meeting. Discussion, ‘‘ Hydro- 
dynamical and Electro-magnetic Investigations regarding the Magnetic- 
flux Distribution in Toothed Core Armatures,” by Prof. H. 8. Hele-Shaw, 
F.K.S., A. Hay, D.Sc., Member, and P. H. Powell, M.Sc. Paper, 
“ Studies in Magnetic Testing,” by G. F. C. Searle, N.A. 

Tue InstiITUTION oF CIvIL ENGINEERS.—Tuesday, December 6th, at 
8 p.m. Ordinary meeting. Discussion on ‘ Distribution of Electrical 
Energy,” by John Francis Cleverton Snell, M. Inst. C.E. Paper, ‘On 
the Construction of a Concrete Railway Viaduct,” by Arthur Wood-Bill, 
Assoc. M. Inst. C.E., and Edward Davy Pain, B.A., Stud. Inst. C.E. 
Wednesday. December 7th. Students’ Visit to the Motor Car Works of 
Messrs. D. Napier and So, Acton Vale, W. 
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PRIMING AND PAFFLE PLATES, 


A PAPER, to be read by Mr. A. Bement at the 
New York December meeting of the Amerizan Insti- 
tution of Mechanical Engineers, is of very great 
value, being the record of the first serious attempt, 
so far as we are aware, that has been made to 
investigate a cause of priming and the remedy for 
it. We say ‘‘acause,” because no doubt there are 
many reasons why steam carries water with it into 
an engine. At the proper time, after the paper has 
been read, we shall publish it in our columns. 
Our purpose now is to direct attention to its salient 
features and the lessons which may be deduced 
from the investigation carried out by Mr. Bement 
in, we assume—although so much is not expressly 
stated—a large power-house in Chicago. The title 
of the paper runs, “A Bad Case of Discharge of 
Water with Steam from Water-tube Boilers,” and 
the communication possesses peculiar interest as 
suggesting an explanation of the great loss of 
water which has occurred at sea with Belleville 
boilers in the British Navy. 

It will be seen before we have done that Mr. 
Bement does not beat about the bush. He has 
not a word to say about the merits or demerits 
of the boilers; he has taken them as he found 
them, and set to work to find a remedy for their 
paramount defect. The investigation was carried 
out on a very large scale. The engines seriously 
affected were two out of twelve, and indicated 
jointly 10,000 horse-power. The total plant is of 
19,790 kilowatt capacity. Steam is supplied by 
twenty-four Heine water-tube boilers, varying in 








heating surface between 3800 and 4800 square feet. 
The type is not unlike the Babcock and Wilcox. 
Each boiler has a chain grate with 72 square feet 
of surface; the pressure is [75lb. The tubes 
deliver at the front end into headers, which discharge 
into horizontal steam drums, two to each boiler, 
49in. ‘in diameter and 18ft. long. Steam is drawn 
off for the engines from the front or elevated end 
of the drum, and of necessity just over the delivery 
from the vertical header into the drum. A battle 
plate was fitted in each drum set on an incline, 
the lowest end being next the front end of the 
drum. A perforated plate was also fitted under the 
end of the steam pipe. The steam pipes are of 
large size and fitted with separators. 

Priming always presents anomalies and incon- 
sistencies perplexing in kind and vexatious in fact. 
We have no exception to the rule here. The first 
fourteen boilers started, always supplied with 
ostensibly dry steam ten vertical, triple-expansion, 
directly connected engines, of which two developed 
880 kilowatts each, and eight 440 each. As nearly 
as could be estimated the percentage of water in 
the steam did not exceed about 1°5. It was the 
practice to fill the boilers nearly to the top of the 
water-gauge glass just before the peak of the load 
came on, to help the plant over the period of 
maximum steam consumption. But the boilers 
carried their water quite well at this high level. 
An addition was made to the plant of two vertical 
cross compound Reynolds-Corliss engines, one of 
about 4500 and the other of 3250 kilowatts. Two 
of the existing boilers, known as 13 and 14, were 
taken off the service already described, and coupled 
up to ten more boilers of the same Heine type. As 
soon as the new engines were started trouble began. 
Water was carried over. The result was failure 
to effect lubrication of the valves, resulting in their 
not closing and the breaking of valve arms. The 
joint between the cylinders and covers is a tongue 
and groove, in which a flexible packing is com- 
pressed; this joint failed as often as renewed, 
and at times water squirted from the joints of 
the high-pressure cylinders, “Trouble was always 
greatest with heavy load on the engines, with either 
high or low water in the boilers. While there was 
more trouble with high than with low water, these 
conditions had less effect than did the engine load. 
The amount of water passing the high-pressure 
cylinders was so great that the drains from the 
intermediate receiver were not sufficient to remove 
it; for this reason they were increased in area. 
These engines have a manhole through the top 
head of the low-pressure cylinder, closed by an 
inner and outer cover; before the receiver drains 
were enlarged the accumulation of water became 
great enough, on one occasion, to cause a sufficient 
quantity to enter the low-pressure cylinder and 
to break the bolts holding the inner cover. Owing 
to the failure of the high-pressure steam valves to 
close, the receiver pressure would rise to at least 
40 lb., at which point the relief valve was set; this 
extreme pressure under the low-pressure piston 
was sufficient not only to raise the shaft, fly- 
wheel, generator, &c., but on one occasion caused 
one of the 4in. bolts which holds down the cap 
of the main journal to be pulled up a sufficient 
amount to allow the revolving fields of the generator 
to strike.” It goes without saying that this part of 
the plant was almost useless, and a remedy had 
to be sought. 

At this point it will scarcely have failed to 
escape our readers’ attention that boilers which 
were quite satisfactory with one type of engine 
failed completely with another. The fact is very 
suggestive, and it will be seen that Mr. Bement did 
not pass it over in silence. We seem to have here 
a possible explanation of one curious anomaly in the 
performance of water-iube boilers. We must not 
consider the boiler as a distinct unit, but deal with 
it and the engine which it supplies as a whole. 
Mr. Bement held that the battle plate had some- 
thing to do with the matter, and his paper is an 
account of the various experiments made with 
bafilers, which had no success until he had a large 
model made, with a glass drum. With the aid of 
this he discovered and put into use an absurdly 
simple modification of the baftle plates, with the 
result that the boilers no longer sent water into 
the engines, supplying instead only dry steam. 

An analysis of the facts shows that all the trouble 
was due to the water flowing up. the incline of the 
baffle plates, turning over the edge, and filling the 
space between the plate and the top of the receiver. 
This water was carried at once by the steam draught 
into the engines. By riveting a couple of -cross 
deflector plates on to the underside of the baftle 
plate the water was prevented from rising over its 
edge, and was directed downward and backwards 
along the steam drum. The reason why the boiler 
primed when the Reynolds-Corliss engine was put 
on is explained by Mr. Bement. He shows that 











































548 


THE ENGINEER 


Deo. 2, 1904 





——————— 
——————— 





water was projected up the tube header with such 
violence that it loosened the rivets and broke away 
steel baftie plates; this result being brought about 
by the irregular demand for steam due to the sudden 
opening and closing of the Corliss valves, which set 
up a true water-hammer action. With an engine 
cutting off steam at quarter stroke, it will during 
the admission period, take steam at a rate four times 
faster than that at which it is being generated. 
The performance in the boiler is divided into three 
periods--a very high peak of evaporation, followed 
by a brief interval of no evaporation at all, and then 
a longer period of evaporation at the normal rate. 
It is the peaks of evaporation which cause the 
water—or most of it—to be lifted over the baftle 
plates and thence into the engine. Now, the more 
slowly the engine runs the greater will be the 
duration of the periods and the more violent the 
action during the peaks, or time during which the 
admission valve is open. 

Concerning separators and calorimeters Mr. 
Bement has a good deal to say. The former were 
practically quite useless, except in that as they 
augmented steam storage capacity they did good by 
modifying the peaks referred to above. Calorimeters 
of the Carpenter type he holds to be quite fallacious, 
because the steam varies in quality and the amount 
of water it contains according to its position in the 
steam pipe. The wet steam is always found along 
the walls of the steam pipe, the dry steam in the 
middle of it. This has been said in our columns 
many times. Altogether, the results of the investi- 
gation are satisfactory. They show that the circu- 
lation in a water-tube boiler may not only be good 
but violent, yet that it is possible by using properly 
constructed baftles to get dry steam into the engine. 
The very large practical scale on which the investi- 
gation was carried out adds much to its value. 


THE POSITION OF BELGIAN STEEL WORKS 


WE have dealt very fully at various times with 
the position of the German steel trade, but com- 
petition does not come from Germany alone. 
Belgium has also to be considered. Now the 
severity of competition in the markets of the world 
has been a cause of frequent complaint for many 
months past on the part of most of the Belgian 
iron and steel works, which so largely depend for 
prosperity upon the possibility of maintaining and 
extending the export trade, and which rival British 
works in regard to rails, joists, sheets, and other 
finished products. It has often been stated for 
months past that many of the Belgian works, 
with the object of keeping their machinery and 
plant in operation as far as possible in order to 
reduce the cost of production, have been compelled 
to accept contracts at unremunerative prices; and 
this assertion is to some extent borne out by the 
trading results of a number of the works during 
the past financial year. This is particularly the 
case with the mere rolling mills, which have to 
purchase semi-finished steel largely from Germany 
and France, and which are therefore less favourably 
situated than those which produce and work up 
their own output of raw materials. The Belgians, 
in common with the Germans, have lost the 
United States market for the time being, if not 
that in Canada; but, notwithstanding this, the 
total exports of iron and steel from Belgium this 
year only show a moderate decline as compared 
with the heavy reduction in the exports from 
Germany, and the less considerable diminution in 
the total quantity sent out of the United Kingdom 
in the same period. The moderate falling off of the 
Belgian export department is remarkable when it is 
remembered that it is contrasted with a period 
forming the greater portion of the record year 
1903. When the international position is taken 
into consideration it is found that the only two 
principal countries which have increased their 
exports of iron and steel during the present year 
are the United States and France, the latter of 
which is gradually becoming of more importance 
from an export point of view. 

The results of competition and depression in 
prices, notwithstanding the increased turnover 
which has taken place in various cases, are 
naturally reflected in the balance-sheets of a 
number of the Belgian works for the financial year 
1903-04. Of course, all the works have not suffered 
from the situation of affairs. A great deal depends 
upon the business management both in the past 
and the present, the technical equipment of the 
works, and other matters, although extensions of 
works have possibly not always been dictated by 
sound commercial policy. However that may be, 
a brief reference to the financial returns which are 
now available may be of interest at the moment. In 
the first place, the John Cockerill Company of Seraing 
which has a share capital of £400,000, has declared 
u dividend at the rate of 12 per cent. for 1903-04, 





this being the same rate as in the preceding year. 
The Athus Blast Furnace and Steelworks Company 
comes second with a distribution of 6 per cent. on 
a capital of £160,000; the Alliance lronworks and 
Rolling Mills Company is third with 6 1 cent. on 
£40,000; the Charleroi Steelworks Company is 
fourth with 5 per cent. on £40,000; the Delloye- 
Matthieu Sheet Mills Company occupies the fifth 
place with 5 per cent. on £70,000; and the Mining 
and Metallurgical Company of Monceau-sur-Sambre 
is sixth with 3 per cent. on a capital of £200,000 ; 
while the Marais Ironworks and Rolling Mills 
Company ranks last with a dividend at the 
rate of 24 per cent. on a share capital of £40,000. 
As compared with these moderate returns on the 
invested capital—of course excepting the Cockerill 
Company—a disastrous record is shown by many 
other works for the past financial year in the sense 
that they are unable to pay any dividends for this 
period. These are the Sambre and Moselle Com- 
pany, on a capital of £640,000; the Marcinelle and 
Couillet Company, on £520,480; the Angleur Steel 
Works Company, £400,000; the Thy-le-Chateau 
Company, £120,000; the Bonehill Company, 
£120,000; and the Charleroi Iron Manufacturing 
Company, on £88,000. Among the other works 
which have aless share capital than the last men- 
tioned, and which have also proved to be unre- 
munerative in the past year, may be cited the 
Baume Ironworks and Rolling Mills, the Aiseau 
Ironworks, the Louviére Sheet Mills, the Phoenix 
Works of Chatelineau and the Ruau Rolling Mills 
of Monceau-sur-Sambre. In some cases the com- 
panies which have been unable to pay a dividend 
have earned net profits; but it has been found 
advisable to devote them mainly to the purpose of 
depreciation of plant and machinery. 

The preceding statement of the position of the 
majority of the Belgian iron and steel companies 
confirms the opinion that many of them have either 
been working at a small profit or at a loss in order 
to provide orders for the works. It is possible that 
if the foreign trade in the year under consideration 
had not been cultivated so largely as it was, the 
profits, where earned, would have been less, and 
the losses, where made, would have been greater. 
Hence it is that the production and exports have 
been promoted with the object of reducing the 
standing charges per ton of output. But the 
future is not free from anxiety. The international 
rail convention, composed of British, German, 
Belgian, and French works, has not yet been finally 
settled, although there is little doubt on the ques- 
tion. The joist syndicate, which is to include the 
German, Belgian, and French works, has also not 
been definitely concluded, while the projected semi- 
finished steel combination of the same works has 
not made any progress, and is not likely to do so 


until the rail and joist organisations have been | 
The delay in the ratifica- | 
all quite insignificant. 


brought into existence. 
tion of the international rail convention, although 
attributed to one group of works, may perhaps be 
due to the proposed negotiations for the inclusion 
of the American works ; but this would necessitate a 
re-arrangement of the allotments made to the four 
countries which are provisionally in agreement, and 
would probably cause friction to arise. The only 
possible advantages to British works from the three 
conventions relate to the removal of competition in 
regard to rails; but in the case of joists the former 
will continue to be subject to Belgian and German 
rivalry, with the competition of Germany and the 
United States thrown into the bargain in the matter 
of semi-finished steel. 1t seems a question whether 
the possible gain to British works from the rail 
convention will not be more than counterbalanced 
by the more severe foreign competition which must 
necessarily arise in this country from a combination 
of producers of joists and semi-finished steel in 
Germany, Belgium, and France. 


NOZZLES AND FANS. 


CerTAIN instruments and forms of mechanism 
are not infrequently designed by the mathematician, 
treated as though they were real, and made the 
subject of careful analytic and synthetic investiga- 
tion. In this way more or less excellent algebraic 
exercises are framed for the student, and serve to 
enhance the reputation of those with whom they 
originate. The mechanical world at large takes 
little heed, however, until some day it is discovered 
that the imaginary has become real. The precise 
thing, or something like it, about which the mathe- 
matician has been writing turns out to be essential 
to the practical engineer. He seeks for guidance 
in what has been written about this, and finds to 
his dismay or annoyance that no useful information 
is available. Then he denounces the theorist, 
and falls foul of mathematics. This is,- how- 
ever, quite unjustifiable. The only excuse for it is 





to be found in the attitude of the mathematica: 
who claims infallibility. ° 
Many examples might be adduced of the lack of 
useful information hid under the. cloud of an 
elaborate paper investigation. Two suggest them. 
selves. The first is the diverging nozzle, and the 
second is the ventilating fan. They are cognate. 
and the fan, at all events, has been made the 
subject of more mathematical investigation than 
perhaps, any other form of mechanism which plays 
an important part in the world’s economies. In the 
first instance, the diverging nozzle had no appliea- 
tion in the arts. After a time it was found that the 
delivery from a fan was augmented by the use of 
an evasé chimney. Then it was suggested that the 
chimneys of locomotives should be made smaller gt 
the bottom thanthetop. By-and-byecame the ejector 
condenser; then the diverging nozzle played 
useful part in the exhausting apparatus of the 
Smith vacuum brake ; and now in these last daysit has 
been brought into full prominence as a most im. 
portant adjunct to the steam turbine. A corre. 
spondent recently stated in our pages that he was 
unable to find any information about the proportions 
that should be given to nozzles employed in pro. 
ducing a partial vacuum, and we can corroborate his 
words. As for the diverging nozzle used in steam 
turbines, the proportions adopted are, so far as we 
can find out, purely empirical, each maker by trial 
and error arriving at that form which gives the result 
most satisfactory to himself. We are repeatedly 
asked where formule for particular designs may te 
found. Asa rule, there are no formule of this kind, 
or if there are, they may not apply to a special case, 
The reason is, of course, that formule printed in a 
book or treatise can only. be either absolutely 
general, or if particular, then the chances are a 
thousand to one that they will not fit the precise 
case for which a formula is wanted. If it were 
otherwise then all engineering could be carried on 
by the aid of books. There would be no opening for 
original skill or thought. Let us, for example, 
suppose that definite dimensions of the most minute 
character could be deduced from a mathematical 
dissertation on the flow of gases through diverging 
nozzles. It might very well be found that diverging 
nozzles made on these lines would be quite unsuit- 
able to steam turbine constructive details, but this 
would not be the fault of the mathematician ; he 
has but one aspect of the question before him. He 
has to determine what is the form of nozzle which 
will to the best advantage transform pressure into 
momentum. What becomes of the momentum 
subsequently is not his affair, but it is very much 
the affair of the maker of steam turbines; and thus 
it is that, as we have said, there is no attempt at 
uniformity of proportions in the diverging nozzles 
of the turbines of various makers; and we may add 
that it is quite probable that the difference in 
efficiencies due to differences in proportions are after 


The fan is the second example which we have 
named of the apparent failure of mathematics to 
settle proportions. The ruling conditions seem to 
be so diverse that it is impossible to arrive at any 
general conclusions. Each set of experiments 
appears to give results different from those which 
preceded it, and small alterations in detail affect 
efficiency in a way seriously out of all rational 
relation to their own insignificance. Mr. Norris, 
concluding an interesting record of experiments 
with mining fans, embodied in a paper read last 
September before the American Institute of Mining 
Engineers, says:—‘‘It is hoped that this present 
paper may awaken interest in this much-neglected 
subject, as only by the co-operation of many engi- 
neers can sufficient data be accumulated to settle 
the many vexed questions pertaining to the design 
of a ventilating fan. This desired result may best 
be accomplished by the publication of the charac- 
teristic efficiency and water-gauge curves of various 
sizes and designs of fans, so that, from the whole, 
it may be possible eventually to select a fan best 
suited to the particular conditions under which it 
is required to operate.” Unfortunately, it is almost 
certain that the curves asked for would not possess 
the anticipated utility, for the simple reason that 
the efficiency of fans is determined almost wholly, 
as we have said, by minute matters of detail. Mr. 
Norris’s paper supplies an admirable example of 
this. He gives in detail the results of a series of 
carefully-planned experiments, carried out with a 
Guibal fan, 18ft. in diameter, 7ft. wide, with a 
double intake 9ft. in diameter, and passing as much 
as 173,000 cubic feet of air per minute, with a half- 
inch water gauge and a blade tip speed of 5090ft. 
per minute.. The efficiency under these conditions 
was 17 per cent.; the tips of the blades were bent 
back to a tangent. But this fan passed 197,000 | 
cubic feet per minute with a water gauge of ‘92in,, 
a peripheral velocity of 4976ft. per minute, and a 
mechanical efficiency of 30 per cent. whén the fan 
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tips were made radial. The alteration as seen in 
the drawings is quite insignificant. 

Finally, we would say to the student that books 
will never form a substitute for brains. Nothing 
can be written or printed which will be at once 
special and universal. Formule abound for pro- 
ortioning girders, but numerous designs will satisfy 
the mathematical conditions. Furthermore, in 
engineering ’s in all else, the world is very far 
from knowing everything. The modest man, no 
matter how great his attainments, will always be 
ready to admit that he has got something to learn. 
The field of engineering is not restricted, and the 
advent of each new invention of any importance 
sends someone to dig in it; indeed, curiously 
enough, inventions usually seem to have come first, 
the knowledge of the facts on which they are based 
has been acquired subsequently. No one thought 
about thermodynamics until the steam engine was 
invented. This is probably the reason why so 
many mistakes are made, and so much money is 
wasted. Possibly a better time is coming. It is at 
least certain that not a few successful inventions 
have originated in thorough appreciation of the 
practical value of recent scientific discoveries and 
deductions. The mathematics have come first in 
these cases at all events. The machine is the 
result of reasoning on first principles; the enuncia- 
tion of the principles is not the result of the 


machine. 





ENGINEERS AND IRON, 


Tae information which is at our disposal points one 
way. The current improvement in the iron and steel 
trades seems to render it advisable for consumers to 
arrange for supplies earlier than usual. The custom of 
waiting until the close of the quarter before renewing 
quarterly contracts may well this time be abandoned, and 
requirements ordered at once. Several shillings per ton 
on some descriptions of material—foundry pigs, for 
example—may very probably be saved if engineers can 
make arrangements, speedily, for supplies to last them up 
to the end of March, instead of as usual deferring their 
negotiations until the quarterly meetings at Barrow, at 
Middlesbrough, and at Birmingham, which will not 
be held until some time during the first fortnight in 
January. And the same is true of engineering sections of 
steel, and of some descriptions of manufactured iron, 
including engineering bars. The circumstance that there 
are considerable orders in hand and in prospect for struc- 
tural work of various kinds, including bridge and roofing 
and gasholder work, is causing an improved demand for 
sections of iron and steel suitable for such structures. 
The fact that sales of iron and steel have been none too 
large for some months, and are only just again beginning 
to re-assume normal proportions, is calculated to make 
iron and steel manufacturers desirous to assist the revived 
demand as much as possible by granting as good terms as 
practicable when asked to do so. Whether they will be 
equally as obliging in a few weeks’ time, when the im- 
provement has further strengthened, is doubtful. We 
think that the improvement has come to stay. It has 
been slowly gaining strength, as our columns have shown, 
for several weeks past; and the weekly letters from the 
various districts, which appear as usual in the present 
issue, indicate a further onward tendency, both in demand 
and in values. Even after deducting the influence of 
the better reports from the United States, and speculative 
influences at Glasgow, both of which elements in the 
situation may prove to be only. temporary, there yet 
remains sufficient expansion of legitimate demand to form 
a solid basis to go upon when indulging the hope that 
the trade depression, which has now lasted three or four 
years, is at length giving way to better times. That 
prices of engines, om machinery, and tools ought to be 
gradually advanced to correspond with the rises in iron 
and steel and fuel, should these last continue, is an 
opinion to which our readers would do well, not with 
suddenness, but with due caution, to give effect. 


STEEL MAKING IN THE UNITED STATES. 


Turk is nothing like bankruptcy for getting at com- 
mercial facts. So much has been said and written about 
the relative costs of making iron and steel in this country, 
the United States, and Germany, that the firstaccounts of 
the Receiver for the Susquehanna Iron and Steel Company 
are not without interest. We learn from these accounts 
that from December Ist, 1903, to October 15th, 1904, the 
earnings were £163,000, the working expenses £159,000, 
and the net profits only £4000. There were 1210 hands 
employed, whose wages reached £58,000. Altogether this 
does not appear to be a superlatively successful under- 
taking. The amount of capital invested is not stated, but 
it must be very large. 


OIL FUEL BURNERS, 


Ir has long been known that the complete combustion 
of oil fuel is far from easily effected. But apart from this 
there are interesting practical difficulties which have to 
be overcome. Water is almost always present in crude 
oil, Sometimes to such an extent that the flame is ex- 
tinguished, but it is not so generally known that fine sand 
in the oil must be provided for. The exhaustive experi- 
ments carried out by the United States Navy Department 
have given this sand question prominence, and reference 
18 made to various forms of strainers. We are told that 
the insertion of a blind:wire gauze gasket in the joints of 
the oil pipe, while having the merit of simplicity, yet 





proves as a working method to be unsuitable owing to 
the long time required to unbolt the joints to take the 
gauze out for cleaning. A much more satisfactory plan 
is to employ appliances devised on the lines of strainers 
used in other classes of marine work. An advantage of 
this type of construction is that: the wire gauze is placed 
on the inside of a perforated metal basket. This metal 
basket is of such shape that it can be readily removed 
and replaced by a fresh and clean one. The gauze used 
for oil strainers should not be too open, and should 
be formed of brass wires of probably a width of mesh 
work equal to about half of the width of oil orifice in the 
burner. When it is remembered that some of the crude 
oils are not nearly so fluid as thick treacle at moderately 
low temperatures, it will be seen that the straining of 
them is not free from difficulties. 








DOCKYARD NOTES. 


Tuer Terrible did not, as so many people imagine, return 
to England from Wei-hai-Wei at a fixed speed of 12 knots 
odd. That was her average. She did, for instance, 15 knots 
across the Indian Ocean. On the 1902 return trip also there 
were considerable variations in her speed. 








Tu whole of the Apollo class will, it is said, soon dis- 
appear from the Navy List. The Brilliant—which was 
always the best steamer of the lot—has already been con- 
demned. These cruisers were ‘‘ flyers’’ in 1890 and there- 
abouts, and used to make easily the then extravagant speed 
of 18 knots at sea. To-day none of them can touch that, 
and some are doing pretty well if they exceed 15. It is 
obvious, therefore, that they cannot chase the foe, or scout 
satisfactorily for 18-knot battleships. Their armament of 
two Gin. and six 4‘7in. renders them equally unable to 
engage anything. When the reorganisation is complete, our 
cruisers will be as follows :—Armoured: The Drake, Cressy, 
Devonshire, and County classes. Unarmoured; The Power- 
ful, Diadem, and Gem classes, The Encounters, Minervas, 
and Edgars will be kept on for a time, but chiefly for training 
purposes, &c., rather than for war. In battleships it -is 
stated that the Admirals, Colossus class, and Conquerors will 
be dispensed with. The Trafalgars and Sanspareils will be 
retained for harbour duties, &c., till the Sovereigns can 
relieve them. 





Ir has been proposed that new propellers shall be fitted to 
the Powerful and Terrible. Both these ships are still good 
for their original 22 knots, and with better propellers it is 
thought that 23 knots might be reached. Though without 
vertical belts they have extremely thick decks, and they are 
so large that they will stand a great deal of hitting. The 
small damage done to the Gromoboi indicates that a large 
casemated cruiser can survive a great deal of fire. True, the 
Gromoboi has a belt, but it is less effective as a shot stopper 
than the Powerful’s deck, and its width is very small. 


A RATHER absurd agitation is being got up about the supply 
of coal to Russia during the war. Japan, if she has had less, 
has had a great deal of coal also, and the restrictions which 
allow German ships to carry Welsh coal while our ships may 
not is not good for trade. The cry raised in some quarters 
for stricter regulations to prevent our manufacturers from 
competing with foreign firms in supplying munitions of war 
to the combatants is also rather ill-timed. So long as the law 
that those trading in contraband do so at their own risk and 
without benefit of the flag is upheld, more is hardly required. 
Ifa possible enemy must not be supplied in peace time we 
shall presently get the ethics that no Power with which we 
are ever likely to be engaged in hostilities must be supplied 
with any war material, a thing that a few people—who do 
not manufacture war material—already urge. 





THE report that the King Edward damaged her decks at 
her gun trials is correct. The deck aft was depressed 5in.. by 
the fire of the 9°2’s. Ale shes 

THE new German battleships have hitherto been named by 
the Kaiser alone, and he has always kept the secret closely 
till the day of launch. Now, however—either because the 
imperial talent for name-finding is wearing thin, or because 
of the birth of a new sentiment—the ‘‘ N’’ class are to bear 
the names of predecessors. The first was named Deutsch- 
land, and two of the others will be called Koenig Wilhelm 
and Kaiser. The name of the lost Groesser Kiirfurst may 
also possibly be perpetuated. 








LIGHTING STANDARDS. 


A sERIES of tests is being carried out at the Westminster 
Testing Laboratory under Mr. Lancelot Wild, chief elec- 
trician of the Electrical Testing Laboratories, Limited, in 
order to obtain independent figures of the maximum hori- 
zontal and angular intensities and the mean hemispherical 
intensity of different forms of electric and gas lighting for 
interior and street use. The results obtained from the 
street lamps, in addition to being expressed as above, will 
also be expressed in foot-candles, so as to give lighting 
intensity at various distances, Lamps of all descriptions 
are being tested, among which may be mentioned flaming 
arcs, open ares, enclosed arcs, miniature arcs, the various 
sizes of Nernst lamps, Bastian mercury vapour lamp, and 
all types of glow lamps. Gas lighting will be tested on 
both the ordinary and high-pressure systems. A special 
high-pressure service has been constructed, and tests will 
be made of Keith’s, Sugg’s, and Welsbach intensified light- 
ing systems. The Welsbach, Bray, Lucas, and Wis high- 
power lights will also be dealt with. There are no fewer 
than eleven photometers being used, all of which have 
been made by Messrs. Alexander Wright and Co., and the 
comparison-box in all cases is the Simmance-Abady-Flicker 
photometer. The primary standard is the Harcourt pentane 
lamp, as used by the National Physical Laboratory, and 
the. secondary electrical standard calibrated by that lamp 
can be perfectly controlled by a Vulcan potentiometer. A 
special photometer is set apart for the calibration of the 
secondary standards, and another one for the illuminating 
power of the gas. A new form of central station photo- 
meter is also Gone used, by means of which a comparison 
of an electric incandescent lamp can be made with the 
standard by anyone, as no calculations are necessary. The 





measurement of the gas used is obtained by a certified 
Board of Trade meter; the pressure is controlled, registered. 
and indicated by carefully calibrated instruments. One of 
the most interesting instruments in use is the street photo- 
meter. An actual pentane standard of light is used, and an 
Abady-Flicker photometer. The instrument is mounted on a 
small carriage, and can be moved about quite easily. 


OBITUARY. 
CHARLES BELK. 

Mvcu regret is expressed in Sheffield at the death of Mr. 
Charles Belk, of Holmwood, Silverhill, Ecclesall, which 
occurred on Monday last. Mr. Belk was senior partner in 
the firm of Messrs. Roberts and Belk, silver and electro-plate 
manufacturers, Furnival Works, Furnival-street, one of the 
oldest and best known of Sheffield establishments in this 
business. As Master Cutler, in 1885, he had as his chief 
guest at the Cutlers’ Feast the late Lord Randolph Churchill. 
During his year the International Property Convention was 
held at Rome, and Mr. Belk attended. At that convention 
an important proposal was made on behalf of Great Britain 
with a view to international recognition of the principles of 
industrial dealing, more particularly relating to goods bearing 
a‘ alse indication of origin. The proposal was adopted. Mr. 
Belk was a witness before the Committee on Depression of 
Trade, and in every great matter affecting the commercial 
interests of Sheffield took a prominent part. His interest in 
the Cutlers’ Company was of long standing, and was con- 
tinued after his retirement from the office of Master. In 
1894 he presented the Company with two handsome tablets, 
on which the names and dates of past Masters are engraved, 
so that for the first time an authentic record was established 
of all who had filled the high office. Three years later he 
presented a handsome mace, which has been used ever since 
at the instaliation ceremony of the in-coming Master Cutler. 
Mr. Belk was a member of the Master Silversmiths’ Associa- 
tion, Guardian of the Assay-office, and, up to his death, 
chairman of the Sheffield Committee of the Royal Metal 
Trades’ Pension Society. Mr. Belk, who died in his sixty- 
fifth year, was in failing health for some considerable time, 
and three years ago felt it necessary to retire from active par- 
ticipation in business. 





WE rezret to have to announce the death, on November 16th, at 
South Bethlehem, Pennsylvania, of Dr. T. M. Drown, the President 
of Lehigh University, and the secretary for many years in its 
earlier days of the American Institute of Mining Engineers. Dr. 
Drown, who was a leading authority on the chemistry of iron and 
steel in America, had been a member of the Iron and Steel Insti- 
tute since 1886, and took part in the meeting of that society in 
New York last month. 








ENGINE-SHAFT BeARINGS.—The fifth meeting of the forty-ninth 
discussion session in connection with the Manchester Association 
of Engineers took place on Saturday evening, Mr. Alfred Saxon, 
the president, in the chair. Mr. William Turner, of Manchester, 
read an interesting and practical paper on the ‘‘ Adjustments and 
Alloys of Engine-shaft Bearings.” At the outset, he said he had 
been prompted to write the paper by an article which appeared in 
Tue ENGINEER, under date October 16th, 1903, on ‘‘ The Bearings 
of Naval Engines,” by ‘‘A Naval Engineer.” He pointed out te 
lack of proper adjustment of bearings in the Royal Navy, and the 
results arising therefrom, and strongly advised the adoption of 
phosphor bronze in place of white metal. White metal wasall right 
for tunnel shafting, and similar work, because it yields and spreads 
itself out, and accommodates itself to the varying alignment of the 
ship ; but it ought to have no home in the bed-plate of an engine 
if good workmanship can be had. In a properly finished phosphor- 
bronze bearing the surface contact, at the proper parts, should be 
as good as mechanical skill can make it. No skill can bed a shaft 
so well as its own running will doin time, but the mechanic’s work 
on a bearing ought to approach as near as practicable to this per- 
fection. Then no heating will follow, except from other causes, 
which can be guarded against. Tin was very undesirable in an 
alloy for bearings, but it cannot be done without. Copper must 
be hardened by tin, but there is no reason for putting more of the 
latter in than was necessary for that purpose. He pointed out the 
cause of unnecessary friction and how to avoid it, and discoursed 
on the erection of engines, and the method of dealing with their 
fixing or adjustment. He concluded by quoting, with approval, a 
leading article appearing in THE ENGINEER of the 11th November, 
as to the additional instructions issued by the Admiralty for steam 
trials on a modern warship. Several members took part in the dis- 
cussion, in the course of which the views of Mr. Turner on white 
metal, as compared with phosphor bronze, were sharply criticised, 
and it was contended that under certain conditions white metal was 
quite as suitable, if not more so, for bearings as phosphor bronze, 
while others advocated ‘‘genuine” gun-metal as being the best. 
Mr. Turner was heartily thanked for his paper. . 

THE JUNIOR INSTITUTION OF ENGINEERS.—A large number of the 
members, accompanied by the President, Mr. W. H. Lindley, and 
the chairman, Mr. Samuel Cutler, jun., visited recently the Central 
Station of the South Staffordshire Mond Gas—Power and Heating 
—Company at Dudley Port, and the most recent additions to the 
Birmingham Corporation’ Gasworks at Nechells. At the former 
they were received bythe managing director, Mr. Howell; the 
resident engineer, Mr. Lindop ; and other gentlemen. Mr. H. A. 
Humphrey, the company’s consulting engineer, was prevented at 
the last moment from being present. The station, the first as yet 
erected, occupies a position which is practically the industrial 
centre of gravity of the district, comprising 120 square miles in 
South Staffordshire, over which the company has powers. There 
are to be four units, each of eight producers, and the first unit, 
together with a complete set of spare towers, is now ready for 
working. Each producer is capable of gasifying one ton of fuel per 
hour throughout the day and night. Steam is raised by means of 
Climax vertical boilers arranged for burning small coal with forced 
draught, and also for firing by gas. Fraser and Chalmer’s con- 
pressors for putting the gas under pressure for distribution were 
seen in the machinery house, and also two vertical Westinghouse 
gas engines driving various electric motors used in connection with 
the plant and for lighting, ‘lhe pipes for conveying the gas to 
Wolverhampton, Walsall, and intermediate towns, have been laid 
by Messrs. John Aird and Sons, and are mostly of the steel-locking 
type made by Mephan Fergusson, At the Birmingham gasworks, 
on behalf of the engineer-in-chief, Mr. Henry Hack, by whom the 
whole plant has been designed and carried out, the members were 
welcomed by Mr. W. Chaney and Mr. T. R. Murray. A fine 
example of an inclined retort installation was seen here, the house 
being 324ft. long by 114ft. wide, with semi-circular ‘ arch-rib” 
roof of one span. There are four benches of retorts, each bench con- 
sisting of thirteen settings, eight retorts per setting, and all heated 
on the regenerative principle. A carburetted water gas plant, 
capable of producing over six million cubic feet of gas perday, was 
alsoseen. Inconnection with this plant thereare four oil-storage tanks 
of steel of 60ft. diameter, 25ft. high, and 1,760,000 gallons total 
capacity. The whole of the manufacturing and purifying plant 
at Nechells is now in course of duplication, and well advanced, 
and will, when finished, complete the scheme of works, as originally 
designed, viz., for ten million cubic feet of gas per day, excluding 
water gas, 2 
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NEW DOCK, LEITH 


THE newest and most important accession to the dock 
system of the port of Leith—the Imperial Dock—although 
a5 that time simply nearing completion so far as general 
construction was concerned, was described briefly, along 
with a somewhat comprehensive outline of the origin and 
development of the older docks, in our issue for July 22nd, 
1898. What was then said of the newest dock along with 
its predecessors, both asto wet docks and those for graving 
purposes, as well as the facts given in our issue for March 
14th, 1902, should make the view we now give of the Leith 
dock system as a whole of intelligible interest. The figures 
and data given thereon are quite self-explanatory, but a few 
particulars are needed with regard to the recent and some- 
what belated formal opening of the new dock. 

The Imperial Dock itself has virtually been complete and 
partially available to shipping during the past two years or 
so. Water was first admitted to the dock on March 7th, 
1902, and shipping for the first time accommodated on May 
6th, 1302, since which at least 100 vessels per year of the 
largest. class frequenting the port have used the new dock. 
These events of importance in the history of the undertak- 
mg, which, with the scheme of foreshore reclamation, «c., 
have occupied altogether about nine years, were, however, only 
rendered possible by taking advantage of the aid afforded by the 
adjacent Albert Dock, and of a new passage-way, which was 
formed to connect it with the newdock. The separate, new, 
and more direct entrance from the channel, with its com- 
inodious basin , although constructed, was not then cleared 
of that portion of the East Pier stretching across the outer 
cnd of. basin, which had been left intact to form a dam 
during the formation of the dock and basin. The task of 
vemoyai has proved a much more arduous and difficult part 
of the work than had ever been contemplated, owing to the 
cropping up of an unsuspected ledge of exceedingly hard 
rock just in what may be called the critical corner of the 
entrance basin and along the line in which a jetty had to be 
constructed. - 

The facts that the dock proper and its quays have long 
since been accomplished things—as already described in THE 
ENGINEER—and that shipping has been extensively accom- 
modated in the indirect but designedly alternative way above 
referred to, viz., vid. the Albert. Dock entrance and connect- 
ing passage-way, conjoined to the difficulties just spoken of, 
have made it less pressingly imperative that the special and 
direct entrance should be pushed on to completion, in spite 
6f all obstacles. 

Considering, however, that on occasion of ‘‘ good tides’’ 
lately as much as 24$ft. of water at low, and 31ft. at high 
tide mark have been noted above the present level of the 
obstructing rock ledge spoken of, it has been felt that, with- 
cut relaxing efforts to reach the maximum and designed 
depths of 25ft. and 30ft. respectively, the time had come for 
an official ‘‘ rounding-off’’ of the undertaking, one of the 
greatest of its kind achieved in the East of Scotland, involv- 
ing the expenditure of three-quarters of a million sterling. 

The ceremonial opening of the Imperial Dock took 
place on the 8th inst. On that date, and amidst an 
immense throng of spectators, the s.s. Peveril, belonging 
to the fleet of George Gibson and Co.’s continental traders, 
made an entry. into the new dock through the entrance basin 
and lock leading direct from the main channel. Ex-provost 
Aitken, *who-was associated with the inception and initiation 
of the project ‘of the new dock works, was constituted a kind 
of master’of ceremonies, and both on board ship and at 

+ the lunchéon which followed, the names of Sir A. M. Rendel, 
M, Inst..C.E., long the consulting engineer to the Leith 
Dock:Commission, and of Mr. Peter White, M. Inst. C.E., the 
Commisssioners’ able resident engineer and dock superin- 
téndent, came in for meed. of mention and honour. 


THE DANISH TRAIN FERRIES. 

In connection with the proposal to establish ferry steamers 
for the transport of trains in the English Channel service, 
the accompanying engraving illustrating the working of 
train ferries in Denmark is of interest. It may be remem- 
bered that a commission, representing the South-Eastern and 
Chatham and Northern of France Railway Companies, 
visited Denmark two years ago in order to observe the work- 
ing of the cross-channel train ferries in connection with the 
Danish State Railways. In Denmark this method of ferry- 
ing rolling stock under conditions very similar to those met 
with in the English Channel has been carried on since 1882. 
It was stated at the time of their visit that the Anglo-French 
deputation were so impressed with what they saw that the 
adoption of the principle of ferrying across the Channel is 














DANISH TRAIN FERRY BOAT 


being seriously considered in regard to the passenger traftic, 
as well as the transit of merchandise. 

The most important Danish ferries are across the Little 
Belt, between Fredericia and Strib, 12 miles; across the 
Great Belt, between Nyborg and Kérsor, 25 miles; across 
the Ore Sound, between Helsingor and Helsingborg, two 
miles ; and across the East Sea, between Gjedser and Warne- 
miinde, 40 miles. 

The ferry boats are capacious vessels, about 300ft. in 
length, and of 100ft. beam. 
more lines of rails, according to the traffic exigencies of the 
ferry in question. When a boat is equipped with only one 
line of way, the latter is laid down the centre of the vessel ; 
when there are two lines of way, these diverge from a single 
track at the bows and stern and follow each side of the 
vessel. Boats reserved for the transit of goods wagons are 
furnished with as many lines of way as the deck can accom- 
modate. converging into one at the bows and stern respec- 


On the upper deck is laid one or | 


tively. Only the luggage vans and sleeping cars of the 
passenger trains are ferried across the Little Belt and 
Great Belt, but between Helsingor and Helsingborg the 
corridor carriages are also transported, while on the long 
Gjedser—Warnemiinde ferry two through express trains 
between Berlin and Copenhagen daily in cach direction, 
composed of five first and second-class corridor carriazes 
and two vans by day, and three or four sleeping curs by 
night, are carried over the sea. Locomotives are not 
transported. The ferry stations are furnished with a 
number of special docks for berthing the vessels, the outer 
row of piles of which the docks are constructed being con 
nected with the inner by maans of spring buffers, for the 
purpose of fenders. A travelling platform, with one line 
of rails, connects the lines of way on shore with those on 
hoard, and is lowered or raised to coincide with the level of 
the stern of the boat, accord- 
ing to the state of the tide. 
No hydraulic or power 
machinery is employed for 
raising and lowering the plat- 
form, which is effected by 
means of counterweights con- 
tained in the _ latticc-work 
arch. The carriages are 
simply pushed on _ board 
through the stern by a small 
shunting engine, and hauled 
off again through the bows 

During the voyage the 

wheels of the carriages and 
wagons are scotched, and if 
the sea is at all rough the 
vehicles are further steadied 
by bolting them to the metals 
with screw couplings. The 
working of the Danish train 
ferries is accomplished cxpedi- 
tiously, a few minutes at 
each port sufficing for the 
shipment and unshipment of 
trains. The passage of the 
Little Belt, 13 miles across, 
is now usually done in ten 
minutes, a striking contrast 
to the ‘‘ten hours, tackirg 
without ceasing to gain the 
shore,’’ which it cost Mery 
Wollstonecraft on her retu n 
home from Norway in 17°. 
The voyage across the Gr at 
3elt, which is of the sane 
length as that from Dover 
to Calais, occupies one and 
a-half hours, while the 40-mile passage. between Gjedser and 
Warnemiinde is performed in little over two hours. With 
the help of powerful ice-breakers, railway communic ition 
between the islands is hardly ever interrupted in winter. 
‘‘ Car ferries,’’ as they are termed, are common in America, 
and some long voyages are made on the lakes in this manner. 
They are also met with in Switzerland, notably on Take 
Constance, All these ferries, however, ply on comparatively 
quiet inland waters, and are confined to the transportation 
of merchandise. 

An argument used against the introduction of ferry boats 
in the Channel service is, that it is extremely doubtful 
whether these boats could make the passage during the 
boisterous weather which so often prevails in the Straits of 
Dover. But the unbroken success attending the working of 
the Danish ferries would appear to refute that argument, 
inasmuch as seas fully as rough as those experienced in the 
Channel crossing are encountered in the passage of the 
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‘reat Belt and Kast Sea. The convenience of the ferry 
aro becomes of great importance when the consideration 
: Saas and cost is taken into account. The delay and 
s a of loading and unloading mails and baggage is #lto- 
ether avoided, and the goods traffic is not subjected to any 
Peaking of bulk. Where the goods traffic is concerned, 
ong the ‘floating railways’’ the Danish State lines 
ae not possibly contend with the very severe sea competi- 
poms that exists on all sides. 








A NEW REVOLUTION INDICATOR. 


We illustrate below the Milner speed indicator, as con- 
structed by the Epeed Indicator Company, Limited, Watling- 
street, E.C. The principle involved is so simple that it can 
be explained in a very few words. In the lower part of the 
iastrument is a little fan, driven by a belt from the engine 
or machine whose speed has to be ascertained. In the current 
of air despatched by this fan is suspended a light vane 
mounted on a spindle pivoted in jewels, which carries a hand 
traversing @ dial. This spindle carries a small counter- 
balance weight, which always tries to place the hand at zero. 

When the fan revolves the current of air presses on the 
vaue, and pushes it before it until the movement of the 
weight farther from the vertical, provides sufficient 
Now the force of the current from the fan 





balance 


resistance. c tb 
depends on the rate at which the fan revolves, and it is only 
necessity to calibrate the instrument, which is very easily 


done, and the hand will indicate on the dial the number of 
revolutions per minute made by the fan and belt pulley, and, 
with this, the speed of the engine, dynamo, or other machine 
to which the instrument is applied. The advantages claimed 
are that the design and method of working are such that a 
perfectly accurate indication of speed can be obtained. The 
slightest variation of speed is shown, owing to the extreme 
sensitiveness of the indicating portion. There being no 
mechanicl connection between the driving and indicating 





MILNER'S SPEED INDICATOR 


portion, a perfectly steady needle is obtained. There being 
no wearing parts, when once adjusted, it will remain con- 
stant. Owing to the extreme simplicity of construction, the 
instrument cannot possibly get-out oforder. The dial can be 
turned to face any position, A special and novel feature of 
this indicator is that it can be made to suit any speed. It 
can be fixed in any convenient position. It becomes useful 
for the most delicate machinery, there being no appreciable 
power required for driving. It is perfectly free from magnetic 
influence. 

We believe that nothing is claimed here that is not true. 
The instrument is sensitive to the last degree, and it is clear 
that there is nothing to get out of order. Set 

An objection has been raised to the effect that a variation 
in the density of the air affects the accuracy of the indications. 
In a cold room the speed shown will be greater than in a hot 
room. Careful investigation has, however, shown that the 
maximum error introduced in this way barely reaches 5 per 
cant., and in practice it is negligible, because in a power- 
house, for instance, the temperature is always pretty nearly 
the same. Other causes of error, such as the friction of joints, 
affect the indications of the normal centrifugal tachometers, 
and cannot be allowed for; but nothing is easier than to make 
a smal] addition or subtraction to the reading of the Milner 
instrument for every 5 deg. or 10 deg. of range of air tem- 
perature. The instrument has had a very full trial at the 
General Post-office, and at the works of Messrs. Davey, Pax- 
man and Co., Colchester, and appears to have given complete 
satisfaction. The principle is elegant, and seems to have 
been carefully applied in practice. 





“SALTLEY ” LATHE CARRIER. 


Tis accompanying illustration shows a new lathe carrier 
Which is manufactured by Messrs. Thcs. Smith and Sons, 
Saltley Mills, Birmingham. In general design it is exactly 








the sai \o as the old type of garrier, but the special feature is 
thit it is fitted with a-patented packing attachment. By 
this means the carrier is always ready for immediate use, and 
no time is lost in fitting packing. - The carrier is made through- 
out of steel, and is manufactured .in different ‘sizes, . varying 
from in. to Sin, relye 


LETTERS TO THE EDITOR. 
acheter the opinions of our 





THE ADHESION OF STEAM WAGON WHEELS. 


Sir,—In your issue of November 25th we notice a letter on 
‘The Adhesion of Steam Wagon Wheels,” signed by ‘‘ Alp.” 

We do not know whether we are the firm alluded to, but the 
question the writer raises is one of considerable importance, as he 
testifies, not only to owners and users, but to the manufacturers. 

It is, however, hardly fair to cast the blame of the matter wholly 

on the manufacturers, as ‘‘ Alp” appears to do. It is really a 
question of regulations, and so long as the Local Government 
Board insists that wagons shall be fitted with wheels having smooth 
tires, it is difficult to see how in view of other conditions to be 
considered in the design of wheels, the matter of slipping can be 
got over satisfactorily. 
In several cases we have supplied wheels with diagonal strakes 
across the tire, but the spaces between these strakes are neces- 
sarily small, otherwise there might be risk of damage to the roads, 
when not covered with snow ; and in any case there would always 
be risk of interference by the authorities for infringement of the 
regulations as to smooth tires. If the spaces between the -trakes 
are reasonably small, and diagonal to the tire, the wheel becomes 
practically smooth tired. But on the other hand, these spaces 
quickly become filled with snow and mud, which, to some extent 
at least, neutralises their effect. : 

Several different devices have been introduced by different 
makers at different times to overcome this slipping difficulty. 
These devices generally take the form of an attachable snow shoe, 
We ourselves have used this method, and have supplied, in several 
cases, a separate tire, with well-spaced cross pieces riveted on to it, 
and which is adapted to be bolted round the wheel, over the tire 
proper. - This device answers very-well while-the-wagon-is-u 
the snow, but of course when the snow is thin and the road soft 
beneath it there is risk of cutting into the surface of the road. 

Besides this, there is the difficulty, with the continual tendency 
to increase the width of tire, of providing snow shoes to fit every 
case ; and in this the owners do not assist the makers, 

We think it is scarcely fair to expect manufacturers to hold a 
stock of snow shoes adapted to fit every wagon which they may 
have turned out in the last four or five years, and owners always 
wait until the necessity is upon them before they take any steps to 
procure snow shoes, 

With the amount of snow we usually get in England, we do not 
think that, on the whole, the question is such a serious one, though 
it may appear so to the owners at the moment. Seeing the great 
economy to be effected by the use of steam wagons, over horses, 
in ordinary times, we think it should be considered a special cir- 
cumstance when the road conditions are so bad that the wagon 
cannot go out; and it should be noted that this is not by any 
means whenever there is snow on the ground, but only in certain 
conditions of that snow. On these occasions it would be well, 
perhaps, if the owners would give the time to overhauling their 
wagons, since we fear that a great many users grudge any time 
spent on this most desirable occupation, 

Summing up the whole matter, we would point out that the 
wagon is not precluded from running, even with smooth tires, 
whenever there is snow, but only under certain conditions. That 
under these conditions the use of snow shoes will enable the wagon 
torun, That non-slipping wheels cin be made, but that manufac- 
turers are precluded from fitting such wheels by existing regula- 
tions. JouN I, THORNYCROFT AND Co., LIMITED, 

Hogarth-lane, Chiswick, (Publicity Department), 

London, W., Recip. H. L. MARKHAM, 
November 30th. Manager. 





Ii.M.S. TERRIBLE. 


Sin,—In reply to ‘‘ Perplexed,” the solution of the Terrible 
mystery is simple enough. 

First of all, she did not make a trip out and back in 1902. She 
went out in 1900, served her commission, and came back in 1902. 
Her enormous expenditure of coal was principally due to leaky 
steam pipes,.&c. The ship was titted with the regulation pipes 
to stand the 1501b. pressure of her immediate predecessors, and 
the 2501b. pressure of the Bellevilles made these give out. Hence 
increased coal had to be burned to make good the losses from this 
cause. Probably dirt was present. also, but primarily the blame, 
such as it was, rested with the Admiralty design. She was an 
experimental ship. built in the days when little was known of 
Belleville practice. 

For her present cruise she carried substantially the old nine- 
year old boilers. Practically nothing was done to these except a 
thozough cleaning. The auxiliary service boilers were renewed to 
a considerable exteut. Great care was expended upon the steam 
pipes, all connections being made perfect. Three new fusible plugs 
were fitted, and during the entire trip only four blew out or 
required replacing. 

The 1904 trip was in no sense an experimertal onc; the ship 
was practically a stoker’s training ship; 75 per cent. of the 
stokers were absolutely raw, and of the remainder comparatively 
few were Belleville trained. On‘the other hand, the chief engineer 
had a wide Belleville exp2rience extending from the Sharpshooter ; 
and the scientitic spreading of the coal, according to the Belleville 
instructions, was enforced. This and the care of the steam pipes 
explain the coal economy. There were no stoking indicators cr 
such like devices employed. The 1904 record is in no way 
abnormal for Belleville ships ; the abnormality consists in the fact 
that a ship without economisers has done as well as many ships 
with them. 

The greater speed for less horse-power mystery is due to a 
variety of causes. Indicated horse-power was carefully kept this 
trip, it is not known whether it was so carefully kept on the 1902 
trip back. The trim was rather more favourable at the average 
speed than in 1902, The engines are in rather better’ condition. 
I haye had an opportunity of examining: the ship’s log and find 
that all the published figures are correct. 

There is one slight error in your article, however. The Terrible's 
Bellevilles never gave any trouble at any:period of her career ; all 
the bother she experienced in early days was with the. steam pipes. 
The fact that these are now jointed. to stand the necessary pressure, 
accounts for the absence of all mishaps in modern Belleville ships 
as compared with the troubles experienced a few years ago. _ 

Portsmouth. NAVALIs. 





Str,— Your correspondent is not the only one ‘‘ perplexed.” The 
figures he gives are so remarkable that I must ask him to say how 
he got atthem. On the 1902 voyage, the ship was at sea 39. days, 
and during this time she burned 959 tons of coal for culinary 
purposes, That is 24 tons 12cwt. per day, or 55,104 lb. Her 
complement is, I think, 700. Therefore, over 75 lb. of coal per day 
was expended in cooking for each member of the crew and officers. 
Apparently while in harbour about half the crew must have had 
their meals on shore, as the consumption of coal for cooking 
dwindles to about one-third of that burned at sea. 

May I venture to suggest that a considerable naval economy 
might be effected by reorganising the galley fittings of HLM. 
ships ? A Son oF A SEA CooK; 

Liverpool, November 29th. 





REACTION IN A DIVERGING NOZZLE. - 


Sir,—I am obliged by Mr. Neilson’s reply to my inquiry, which, 
however, he bas left unanswered. I did not ask for a formula, 








but how well-known formule are to be applied. sch ’ : 


The effect of reaction is to produce pressure. On what area is 
that pressure exerted? Thus, if I have a diverging nozzle lin. in 
diameter at the smallest and 3in at the largest part, what is the 
effective area on which the back pressure is exerted! Is it -7854 
of a square inch? I take it that there is some lateral pressure 
exerted against the walls of the nozzle. If there is not, what is 
the use of the nozzle? If there is, as the walls are inclined, we 
must have, for obvious reasons, a thrust effect. 

I fancy, further, that if Mr. Neilson will think over the matter 
again he will see that the reaction effect cannot possibly be 
independent of the velocities. If, for example, the discharge 
velocity was 5000ft. per second and the nozzle velocity in the 
opposite direction was also 5000ft. per second, then there could 
not be any recoil effort ; just in the same way, if the buckets of an 
impulse water wheel move at the same rate as the water impinging, 
there is no work done by the wheel. My excuse for troubling Mr. 
Neilson is that, though I have a little library of steam turbine 
books and pamphlets and papers, English, French, and German, I 
can find no definite information about the diverging nozzle, to 
which so much importance is attached. Testor. 

November 27th. 








AIR EJECTORS. 


Str,—Your correspondent ‘‘ Inquirer”. should at once discard 
the annular jet, for it is an instrument of enormous capacity -for 
wasting- his compressed air, consuming, for example, when full 
open, about as much as would issue froma plain jet 1,\in. 
diameter, and probably only giving about one-fifth the result attain- 
able from a well-proportioned solid jet working in combination 
with a “ blower,” or *‘ trumpet pipe,” designed in accordance with 
— principles which govern the action of jets and the flow of 

uids, : 

If ‘‘Inquirer” will state tho volume of air required to be 
exhausted per hour, and also the dimersions of the “ tapering 
funnel,” it will enable me to say whether_the latter. is_of efticient 


por; design or otherwise, and to give proportions for the jet, and for a 


new trumpet pipe, if such be necessary. As an alternative, he 

might endeavour to see one or more of the numerous steam-jet 

blowers in use at many of the ironworks in the Coatbridge dis- 

trict. A few minutes’ study of the best designs would yield 

considerable-informati on. W. A. GRANGER, 
Palmer’s-green, London, N., November 26th. 





ACETYLENE GAS ENGINES. 

Sir,—In reply to a letter signed by Mr. Frank Eames in THE 
ENGINEER of November 18th, we enclose you list of our acetylene 
gas engines, which we have made, and have a great many working 
satisfactorily in different parts of the country, pumping water and 
sewage on farms and estates, which are lighted by acetylene gas. 

ALF. DovGitn AND Co., LIMITED. 

Leeds, November 22nd. 








AWARDS AT THE ST. LOUIS EXHIBITION, 


WE have received the following additional list of awards 
to British exhibitors at the St. Louis Exhibition, supple- 
menting the list published in our impression for November 
llth. The total number of awards secured by this 
country now stands thus :— 


CR INR 58s nd es. a 
Gold medals... ... .. st. ee an 
Silver medals ... ... ... a HT 
Deere. a ot A A 

yO See ee 


DEPARTMENT OF LIBERAL ARTS. 
Group 26.— Models and Plans of Public Works, 
Brorze medal.—W. H. Wheeler and Co. 
DEPARTMENT OF MANUPACTURES, 
(froup 37.—Decoratirve and Fixed Furniture. 
Gold medal.— Ch. Mellier and Co. 
DEPARTMENT OF ELECTRICITY. 
Group71.—A pplications of Electricity. 
Gold medal.—Charies F. Wilkins (collaborator to Nalder Brcs, 
and Co.). 
DEPARTMENT OF TRANSPORTATION, 
Group 74.—Raileays, 
Grand priz2.—The Londonand North-Western Railway Company, 
Bronze medal.—John Jones. 
(froup 75. —Plant and Matei tal for Mercantile Marine. 
Gold medal.—The Ocean Steam Navigation Company. 
DEPARTMENT OF AGRICULTURE, 
Group 80. Fertilisers, 
Grand prize.—The United Alkali Company, Limited. 
Croup 84 — Vegetable Fed Prod nets, 
Gold medal.—The Joint Exhibitions Committee, Kingston 
Jamaica. ; 
Group 87.—Farinaceous P, oducts:a d theiy Derivatives. 
Gold medal.—Allen and Hanburys, Limited. 
Group 94.—Fermented Beverages. 
Silver medal.—E. Dyer and Co. : 
DEPARTMENT OF MINES AND METALLURGY, 
Gioup 116.—Orcs and Minerals. 


Gold medal.—The British South Africa Company (Rhodesia). 
Silver medal.—J. C. Burrow (collaborator to the Home- ftice). 


Group 118.—Metallurgy. ‘ 


Grand prize.—The Monk Bridge Irom and Steel Company, 
Limited ; The Farnley Iron Company, Limited. , 








THE BRITISH ASSOCIATION OF WATERWORKS 
ENGINEERS. 


THE ninth winter meeting of the Association will be held at the 
Geological Society’s Rooms, Burlington House, W., on Saturday, 
December 10th, 1904, when the chair will be takenatllam. The 
business will comprise :— : 

(1) The minutes of the ninth annual general meeting, held at 
Hull, June, 1904, will be read and put for confirmation. 

(2) Ballots-will- be taken for the Council and officers for 1905-6, 
and for new members and associates.” 

(3) Reading of. paper entitled ‘‘ The Appleton Extensions of the 
Warrington Corporation Waterworks,” by George Mitchell, and 
discussion thereon. 

(4) Reading of paper entitle] *‘*upply of Surface and Under- 
ground Water to Towns,” by Frank Latham, Penzance, and dis- 
cussion thereon. 

(5) Reading of paper entitled ‘‘Notes on Electrically-driven 
Pumping Plant for Water Supply, and Storage of Water under 
Prassure,” by J Hutton, Scarborough, and discussion thereon. 











(6) Presentation to Dr, Kemna of gift subscribed by members 
and friends who took part in the tour m Belgium, 
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TIPPLERS AND JIGGING SCREENS 


COALSCREENING PLANT. 


A SCREENING plant for the Thryburgh Colliery, Kilnhurst, 
near Rotherham, has recently been completed by Messrs. 
Graham, Morton and Co., Limited, Leeds. The plant com- 
prises a screen-house, tipplers, jigging screens, picking belts, 
with lowering arms, raising and lowering gear with balance 
weights, slack creepers, and gantries for conveying the tubs 
to and from the screen-house. The old method of handling 
the coal consisted in the use of double-decked cages containing 
two tubs on each deck. The tubs that came off the top deck 
were lowered by means of a second cage attached to the pulley 
rops, and the speed at which the cage descended was regulated 
by a brake. They were then run to the edge of a fixed screen 
and there tipped, the small coal falling between bars spaced 
the correct distance apart, so that all the fine coal was 
separated from the rest. The new plant consists of three 
inclined tub gantries leading from two pit shafts with a 
screening and picking-house between. Gantry No. 1 has 
two floors, thereby allowing all the tubs of the double- 
decked cages to be dealt with at the same time. On 
leaving the two decks of the cages, the tubs run down by 
gravity to the bottom of a steep sloping gantry, and are 
drawn up by means of creepers, which are formed of 12in. 
links bolted together to form a continuous chain, with rollers 
pitched every 3ft. The engaging attachments for the tubs 


are 6ft. apart, and at the top they converge on one plane, | 


where they pass over a weighing machine which automati- 
cally records the weight of each tub. Then they fall by 
gravitation to one of four tipplers, where their contents are 
discharged automatically, revolving rollers turning the 
tipplers round. As the tubs come round, a catch comes 
into action which prevents them from falling out. The next 
full tub coming along pushes the empty one out of the tippler. 
The empties continue their course through the screening- 
house, and return to the high-level pit by means of 
gantry No. 2, which is used solely for the returned 
empties, and is provided with two floors, to suit the 
double-decked cages. The third gantry deals with the tubs 
from the low-level pit, the full ones being brought up 
one side, and the empties being returned by creepers similar 
to those on No. 1 gantry. _ The tubs are then directed to any 


of the four tipplers by means of points and crossings, which | 
This portion of the | 
plant presented rather serious difficulties, as there are | screens. 


are operated either by hand or foot. 
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DISCHARGE 


by 5ft. 6in. wide each, are arranged immediately underneath | 


the tipplers. Two of these are placed in position for dealing 
with hard coal, one for soft coal, and the other for gas 
coal. There is a secondary screen, with perforated 
plates on the underside of each main screen, their object 
being to separate the nuts and peas into distinctive 
hoppers. The screenings are collected by means of receiving 
hoppers in position on the under side of the secondary 
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OF STAGING 


FROM PICKING TABLE 


of power when in operation. The above gives an outline of 
the general arrangement of the plant, but the description 
would not be complete without giving further details of the con 
struction. Commencing with the machinery in the screening 
house, the tipplers are built of cast iron rings, suitably stayed 
and cross-braced by means of tie bolts, and to them are 
attached gin. delivery plates for delivering the coal into the 
tippler shoots, so as to reduce breakage toaminimum. These 


Sprocket Wheel 
WTeeth 








ie," 
PNG! 
Jp PN 1699 


. SHERSA. { 


Worocket Wheel 


= 36 T Revs 6 


}; 


THe ENGincer”’ 


‘ 


Sc 


4 
Swain 


DETAILS OF TIPPLER 


Large coal passing over the perforations of the | 


two classes of tubs in use, each haying a different wheel | jigging screens is delivered on to picking belts that carry it 
gauge. In the screening and picking-house there are four | over the radial arm, raised or lowered by suitable gear, into 
automatic revolving tipplers, constructed so as to deal with | the railway wagon. Each belt is fitted with a hinged lower- 
the two classes of tubs. The contents are discharged down | ing arm, 17ft. long, so that the fall of coal from the belts | 
shoots that feed on to a fluted raljer, which distributes the | into the trucks is reduced to a minimum. These arms are | 
coal evenly over the full width of the jigging screens through | operated by suitable gearing provided with open and cross | 
which it is sized. The jigging screens, which are 26ft, long | belts, and are balanced so as to absorb a minimum amount 


rings are supported on smaller cast iron rings of about 16in. 
diameter, mounted on Sin. diameter steel shafts, and pro- 
vided with pedestals and collars. The shafts are operate 
by malleable iron driving chains and cast iron sprocket 
wheels. The tippler shoots for conveying the coal to the 
jigging screens are built up of gin. bottom plates, bent to 
shape, having 3in. side plates attached to the former by 3in. 
angles. The bottom plates are further stiffened by 3}in. tee 
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Each tippler shoot is; furnished with one set of cast 
‘von distributing rollers carried on a 2hin. diameter shaft, 
= supported by brackets on the side plates of the screen. 
The rollers are driven from the tippler driving shaft with 
malleable iron chain and cast iron sprocket wheels. There 
are four jigging screens, so arranged as to deal with hard, 


jrons. 


soft, and gas coal. The two hard coal screens are constructed | 
5 © 


a similar manner, and are 28ft. 6in. long and 5ft. 6in. 


a The framework consists of 12in. by 34in. channels, 


ring the perforated plates and the dead plates. The 
former has holes 1,’,in. diameter, set as close together as 


ssible, and providing a total screening surface of about 
75 square feet. The surface of the perforated plates in the 
secondary screens already referred to is arranged thus: (a) 
Twenty-five per cent. of the surface is provided with plates 
having holes gin. diameter for taking out the smudge ; (b) 
30 per cent., with plates having holes gin. diameter to take out 
riddlings and pea nuts; (c) 25 per cent., with plates having 
holes Zin. in diameter to take out any of the riddlings that 
may have passed over the pea nut screen. The remainder 
are dead plates. The screen for dealing with soft coal is 
96ft. long by 5ft. 6in. wide, and is similarly constructed to 
the other screens. A system of- hoppers on the underside of 
the secondary screen deals with the smudge riddlings and 
pea nuts, and outlet shoots deliver to the cross conveyor. 
The gas-coal screen is 22ft. long and 5ft. Gin. wide. It 
has only one set of perforated plates for removing the smudge 
and riddlings. These plates are ,',in. thick, and have holes 
f,in. in diameter, set as closely together as possible. The 
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drives to the picking belts, jigging screens, scraper conveyor, 
revolving screens, and the raising and lowering gear for the 
lowering arms on the ends of the picking belts. All the shafts 
are steel, and are carried on cast iron pedestals with brass 
, bushes, cast iron stools, and brackets of cast iron. The 
lowering arm is driven by a 34in. steel shaft, which runs the 
whole length of the screening house. Each set of lowering 
gear is operated by means of 18in, diameter wrought iron 
pulleys having 18in. faces, which drive similar pulleys by open 
and cross belts. The latter pulleys are mounted on 2sin. 
diameter shafts, on which are fastened 6in. diameter cast 
iron worms, gearing with cast iron worm wheels firmly keyed 
on to 3in. diameter shafts, running at right angles and having 
cast iron drums. One of the drums contains the chain for 
the lowering arm, the other contains the chain for the 

balance weights, which are provided with suitable guides. 
The structure for supporting the plant is substantially 
built, anda short description of the columns and joists will 
be interesting. The columns for the main screen-house and 
for the tippler floor are built up of 8in. by Gin. rolled steel 
joists 24ft. long, and having base’ plates 4in. thick, attached 
to the flanges of the columns by ,,in. gusset plates, these 
being further stiffened by 3}in. angles. The foundation bolts 
are 2in. in diameter and 3ft. long, and-pass through both the 
base plates and the angle iron stiffeners. Cross joists for 
supporting the various floors are fixed to each of the columns. 
These are 8in. deepand 5in. wide, weighing about 30 1b. per foot, 
and are attached to the column by 34in. angle iron cleats. -At 
each end of the screen-house the columns are built up of 10in. 
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GENERAL ARRANGEMENT OF COAL SCREENING PLANT 


framework is similar to those of the jigging screens; and 
a hopper is suitably fitted on the underside. 

The hard and soft coal jigging screens are provided with 
two pairs of excentrics, having 5in. stroke. The gas coal 


screen is driven by a single pair of excentrics. The shafts for | 


driving the screens are 44in. diameter, and on each shaft is 


keyed a 3ft. diameter cast iron fly-wheel, weighing 5 cwt. | 


The angle of the screens is 15 deg., and the rate of work is 
100 jigs per minute. On the underside of the jigging screens 
is a tray conveyor of 36ft. centres and 3ft. 6in. wide, similar 
to the large picking belts, but with only two strands of chain. 
The conveyors, which are of the push-plate type, are 42ft. 6in. 
between centres, and their widths 30in. and 24in. respec- 
tively. One is for collecting the smudge and riddlings from 
the hoppers placed below the jigging screen, and the other 
for delivering the small coal into the revolving screen. They 
are constructed, with steel channels, flanges and bottom 
plates, in the form of a trough, the return chains being sup- 
ported on a lattice braced framework built up from the 
channel runners. Each conveyor is provided with two 
strands of 6in. pitch chain, of thin and thick links bolted 
together. To the thick links are attached the push plates, 
arranged at intervals of 2ft. 

Besides the push-plate conveyors described, there is another 
one, 41ft. between centres, 12in. broad, and built up in a 
sunilar manner to those which collect the smudge from the 


hoppers, and deliver the small coal into the revolving screens. | 


At this stage the coal is delivered into the revolving screen, 
dit. bin. in diameter by 11ft. long, with a capacity of screening 
about 40 tons of small coal per hour. The framing for the 
Screen is mounted on a steel shaft 14ft. long by 34in. diameter, 
supported at each end by suitable pedestals. The perforated 
plates composing the screen are ,;in. thick, and at each end 
are dead-plates in. thick, firmly attached to lin. diameter 
wrought iron arms, Three sets of these are arranged inside 
the screen, and thoroughly secured to cast iron bosses keyed 
to the main suaft. Beneath the revolving screen a receiving 
hopper is in position for collecting all the smudge which 
passes the perforated plates in the screen, finally delivering it 
into scraper conveyors. ' A delivery shoot passes the riddlings 
into the railway wagons. The gearing for driving the entire 
plant consists of one main driving shaft about 25ft. long and 
Sgin. diamete’. From this shaft are tapered the various 


by Gin. joists; and for supporting the lean-to roof over the 
revolving screens the columns are of Sin. by 6in. rolled steel 
joists 20ft. long. The roof consists of three principals, 22ft. 
span, and built of 24in. by gin. tee-iron rafters, with struts of 
2in. by 2in. angles, and flat bar ties of 2gin. by ,';in. flat 
steel. Over the picking belt floor is another roof having five 
principals with a span of 44ft. They are constructed with 
4in. by 4in. by gin. tee irons 20ft. long, which are securely tied 
| and strutted by flats and angle struts, each member being 
attached to the rafter bar, and the main tie bars with gin. 
gusset plates. This roof is built up of angle iron purlins, tee 
iron astragals and corrugated iron sheeting, firmly attached 
| to framing supported by steel columns ; a suitable provision 
| is made for the skylight, a width of 5ft. being left on each 
side of the apex. 

| The roof over the tippler floor is constructed of six built-up 
steel principals of 51ft. span. The rafter bars, 6in. by 6in. by 
| #in. tees, angle struts of 3in. by 3in. by din. angles, and the 
tie bars are 4in. by gin. flat steel. The angle iron purlins 
| for this roof are of 3in. angles and 56ft. long. Light is 
| admitted by skylights 5ft. wide, and running the entire length 
| of the roof. Power for working the plant is obtained from a 
| horizontal steam engine connected to the main driving shaft 
| by double-leather belting. It is interesting to note that the 
| whole of the plant was built in two months, and some idea 
| of the size can be gained by stating that it covers an area of 
21,300 square feet, and issupported by 193 stanchions, whilst 
the total weight of the structure without machinery is 
300 tons. There are 22,876 lineal feet of 9in. by 3in. plank- 
ing used in the flooring and 20,180 superficial feet of 
corrugated sheeting used in the roof and sides. The engineers 
for the foregoing work were Messrs. J. and J. Charlesworth. 








THE Government of India have referred to the Bengal 
Chamber of Commerce a proposal to adopt one Indian standard 
time of at hours in advance of Greenwich, and one Burma standard 
time of 64 hours in advance of Greenwich. The Royal Society, 
which has been urging the Government of India to consider the 
subject, wouid preferably recommend the adoption of two standard 
times in India; one of five hours advance, and one of six hours, 
there being a dividing line down the middle of India across which 
the step of one hour in nominal time occurred. 








THE INSTITUTION OF CIVIL ENGINEERS. 


DISTRIBUTION OF ELECTRICAL ENERGY. 
At the ordinary meeting on Tuesday, the 22nd November, Sir 
Guilford L. Molesworth, K.C.I.E., President, in the chair, the 
per read was “Distribution of Electrical Energy,” by John 
R C. Snell, M. Inst. CE. The following is an abstract of this 
communication :— 

The paper deals first with the attitude of the Legislature 
towards the electrical industry, and recites some of the points of 
the 1882 Electric Lighting Act, which retarded the progress of 
electrical development. It then deals with the improved clauses 
under the 1888 Electric Lighting Act. Reference is made to the 
removal of restrictions upon undertakers which would be effected 
by the Electricity Supply Bill, promoted by the Board of Trade in 
the last session of Parliament, and a hope is expressed that this 
will soon become law. Mention is also made of the falling-in of 
the leases of borough tramways, and the effect of electrical traction 
upon the output and load-factor of the generating stations. The 
author then describes the various systems by which electricity is at 
present distributed, including direct-current two and three-wire 
distribution; direct-current high-tension generation and low- 
tension distribution ; single-phase, two and three-phase currents, 
high-tension generation and ‘low-tension . distribution ;. three- 
phase high-tension and low-tension direct-current distribution. 

After dealing with the limits of pressure as defined by the Board 
of Trade, and the results of the work of the . Engineering 
Standards Committee in settling upon standard periodicities, the 
systems of supply are more thoroughly criticised, and the single- 
phase system is set aside as being inapplicable for general supply, 
as is also the direct current, high-tension system. The author 1s 
of opinion that the distributing systems which are likely to be 
adopted in the future are :—(1) Direct-current, two or three-wire. 
for small districts. (2) Single-phase high-tension for railways. 
(3) Two-phase high-tension generation and low-tension distribution 
—for existing single-phase systems of general supply. (4) Three- 
phase high-tension generation and direct-current low-tension 
distribution—for existing direct-current systems in large districts, 
and for railways of short length. (5) Three-phase high-tension 
generation and low-tension three-phase or six-phase distribution— 
for entirely new and large districts. | 

i ms accompanying the paper demonstrate the economical 
radii of supply by direct current at 500 volts for different loads 
transmitted and by the high-tension sub-station method, the result 
being that above the undermentioned distances the high-tension 
method is more economical, viz. :— ¢ 
Economical radius. 
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With regard to the effect of storage at sub-stations, the author 
believes that storage will be more largely resorted to in the future ; 
and figures are given-in support of this view. - He then proceeds 
to discuss the economical limit of pressure for high-tension supply 
by underground cables, and gives curves to show that for general 
purposes, in Great Britain, 6600 volts is, approximately, the 
economical pressure. The effect of the cost of insulation of extra 
high-tension cables is also discussed. The paper next deals with 
thecost of overhead transmission of high-tension currents, and 
reasons for fixing upon a pressure of 20,000 volts in this country 
are given. 

As to the cost of supply, the ideal figure given by Colonel 
Crompton in 1894 is stated to have been sur, A new ideal 
figure is given by the author, based upon further experience gained 
in the past ten years, and he predicts the costs which are likely to 
be charged to various classes of consumer. 

Turning to transmission lines, a description is given of the prac- 
tice adopted in extra high-tension underground cables, and the 
risks which have to be guarded against. The mechanical and elec- 
trical construction of overhead lines for extra high pressures is also 
dealt with. 

The paper then enumerates various classes of sub-station, cover- 
ing static transformers for three-phase low-tension distribution ; 
static transformers with rotary converters for direct-current distri- 
bution ; and synchronous or induction motor generators for direct- 
current distribution at the higher periodicity. Descriptions follow 
of the various sub-stations erected by the author, with curves of 
their outputs, and particulars of their efficiencies. The various 
methods of distributing energy at low pressure are classed as 
follows :— 

1. Conduit or draw-in systen.—(1) Bare copper-strip systems, 
strained and unstrained; (2) cables insulated by india-rubber, 
vulcanised bitumen, or other dielectrics drawn into stoneware 
casings, Callender-Webber bitumen casings, fibrous conduits, 
cement casings and cast iron or wrought iron pipes. 

Il. Buried or solid system.—(1) Vulcanised bitumen, dialite or 
other insulated single cables, laid in iron, stoneware, or wooden 
troughing, and surrounded by molten bitumen or pitch ; (2) con- 
centric cables, paper insulated and lead covered, laid in the same 
manner ; (3) single-phase or concentric cables, each protected by 
its own sheathing of steel tapes or wires, laid direct in the ground. 

The relative merits of these systems are fully discussed, and a 
curve is given showing tae respective capital costs of the systems. 
The author then deals with the systems of distribution adopted in 
tramway construction, and their relative advantages and dis- 
advantages. The question of fusing the general network, and the 
fixing of section boxes is gone into fully; the author deciding 
against fuses, except in concentric networks, and strongly 
advocating the use of section boxes for sub-dividing the network. 

The paper concludes with some particulars of the supply of 
electrical energy to short and long-distance railways. The author 
believes that a modification of the present third-rail system will 
remain with short-distance railways, and that improved methods 
in the application and control of single-phase currents will be 
adopted for long-distance railways. 


PASS LIST, OCTOBER EXAMINATIONS, 1904. 


Studentship —F. A. Battle, E. G. Carty, R. H. Collingham, hi, 
D. K. Curling, P. Davies, S. F. Deacon, C. H. Dobbs, V. Elkington, 
R. M. Francey, R. A. Frank, W. N. Goodman, H. R. Greene, 
L. C. M. Greenwood, H. W. Hague, J. C. Holland, A. R. Homan, 
H. Hughes, H. D. Jones, H. McLaren, H. F. Mason, F. 0. Med- 
worth, A. Milliken, J. W. Minshull, C. P.H. Newcombe, A. Ohlson, 
O. Owen, H. H. Oxley, L. Page, E. G. Parker, J. Parkinson, J. A. 
Paterson, A. O. W. D. Pinson, E. E. Rigold, J. M. Robertson, A. 
Robinson, J. Robinson, W. C. Rubie, M. F. Ryan, S. H. Sellers, 
A. T. Shores, H. C. Sims, J. M. L. Smith, F, A. Sutton, F, N, G. 
Taylor, A. C, Ward, H. S. Wilkinson, G. Yeoman, 

Associate Membership (candidates ecamined in London): Whole, 
examination.—A. G. umont, A. T. Best, A. Bromly, F. i. 
Brunt, B. W. Bryan, F. G. Carron, H. S. Culverhouse, W. H. 
Dickenson, E Dobson, A. S. Ellerton, E. McC. Fitt, W. Foulis, H. 
N. Funnell, R. G. Garrow, G G. Glyn, R. G. Hannington, F. E. 
Harrison, C. J. Henderson, J. W. Hipwood, R. F. Kesting, T. D. 
Key, G. P. Knowles, P. A. Leitch, J. M. Mackay, G. MacLachlan. 
G. E. Morgans, W. Nairn, W. H. Owston, W. Plant, L. E. Poyn- 
ton, J. E. Rogers, B. Royce, C. H. Sandeman, F. B. Shaw, E. 
Speechly, J. W. Spiller, P. T. Steinthal, H. L Stevens, W. Sweet- 
man, G. H. Tarver, W. A. Turnbull, G. H. Whitaker, R. A. 
Whitson, C. S. Wilson, D. H. Wilson. 

Section B of Part II. (previously passed in Part I, and Section 
A of Part 11.).—J. Ramsay, N. ». P. Sandberg, E. S. War- 
mington. 

Part I. and Section A of Part 11,—¥, W. Balston, H. A. R, 
Edwards, F. B. Gibbard, E. Y. Harrison, H. C.-Hilton, H. E. 
Morrall, E. S. Pink, J. B. Rowe, A. While, H. F. Wilkinson. 

The results of the examinations held in India and the Colonies 
will be announced later. 
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PERMANENT WAY FOR TRAMWAYS. 


At the meeting of the Rugby Engineering Society, held on 
November 3rd, Mr. Chas. 1. Taylor read an interesting paper on 
‘*Permanent Way for Tramways.” The author, in his opening 
remarks, pointed out the necessity for laying a good track, 
because in lengthening the life of a track considerable-saving was 
obtained in the subsequent eapital outlay, and this is always one 
of the most important. factors for consideration by the engineer. 
Mr. Taylor puts the cost of asingle track of 4ft. 84in. gauge at 
about £6000 per mile: . Its life may be taken from ten to fourteen 
years, depending upon the service, and if a° mean of twelve years 
is taken, then every year-the sum of £500-per-~mile of single track 
must be earned over and above the fixed charges for maintenance 
and sinking fund. Every year of life~added to the track, 
therefore, effects a large--saving. ~_The~ rail is the most 
important part of a track, ‘and the \author. considers that 
the head should be of such “a section~that’ it wi!l provide 
maximum vertical and lateral stiffness, and -that the profile of the 
head should be such that it does not ‘interfere with the general 
traffic, and also that the total width -should be as narrow as 
possible. There seems to be a differenée of opinion as to the 
correct width and depth of the groove to bé adopted, but as this 
is controlled by the wheel flange, the author gives ]iin..as the 
width of groove most suited to the climatic .conditions of this 
evuntry. This allows the use of a wheel flange jin. thick on 
straight work and curves with a greater radius than 75ft., and it 
also reduces the capacity of the groove for grit, stones and mud. 
Should the radius S less than 75ft., it is advisable to have a 
groove a little wider, so as to reduce the friction and flange wear. 
The lip of the rail must be made sufficiently strong to support the 
ordinary vehicular traflic, and also a little lower than the tread, as 
the latter naturally wears away quicker. The height and 
strength of the lip must be increased on curves, as there is a 
tendency for the wheels to ride, and consequently increased 
friction and wear on the wheel flanges. The web of the rail 
should be so placed that its centre is as near as is practicable below 
the tread, so that the resultant of the forces from the rolling load 
of the car and the lateral pressure of the flange shall fall well 
within the base, and thus reduce the tendency to tilt. The base 
must be sufficiently wide to reduce this tilting, and to spread the 
weight over as large an area of concrete as yossible, without 
interfering with the paving. The author does not agree with 
the present system of rolling the tread of the rails flat. He 
prefers to have a slight inward slope of the head, because, apart 
from the fact that better electrical contact could be obtained, it 
would also materially increase the life of the rail. On the 
a of the weight of the rail the author has nothing at all 
0 say. 

The chemical composition of the metal used is the next point 
considered. This, of course, is also most important, and depends 
to a large extent upon the physical and climatic conditions of the 
district in which the track is being laid. The earlier rails were 
made considerably softer than those now employed, and the per- 
centage of carbon has risen from -35 to from -5 to -65 per cent., thus 
increasing the durability of the rail. This steel will stand a tensile 
stress of 45 tons per square inch with an elongation of 15 per cent. 
These tests will vary considerably, depending upon the percentage 
and weights of the elements used. A table is given in the paper, 
showing the effect of altering the percentages of the elements 
employed. This, of course, varies considerably with the weight 
and percentages of the other elements employed. The effect of 
varying the proportions of these are :—Manganese in excess causes 
increase in resistance, softening of metal, flow of metal under 
traffic; silicon in excess causes increase in density, smooth and 
close surface when rolled ; sulphur gives a long fibrous and seamy 
metal ; carbon and phosphorus in excess give brittleness and hard- 
ness, shortness of grain to the metal, liability to fracture under 


temperature. The following is a fair — percentage of the 
Ib. 


elements in steel rails of from 90 Ib. to 110 lb. weight per yard :— 
occa eS ie a -5 to -65 per cent. 
Manganese .. .. .. .. -8 to 1-9 per cent. 
Phosphorus not more than.. -06 per cent. 
Sulphur * o -05 per cent. 
Silicon ee ss -15 per cent. 

The British Standards Committee recommend that the length of 
the rails be 36ft., 45ft., or 60ft. long, and 36ft. for curves. At one 
time it was considered necessary to have short rails, as they gave 
better facilities for allowing for expansion. It is now generally 
recognised that it is quite unnecessary to allow as much for expan- 
sion as was customary, and rails of much greater length are now 
generally adopted. The author deals with the question of fish- 
plates at some length, and considers that formerly these were 
rolled with a much too obtuse angle at the shoulder ; thus the rail 
acted as a wedge, and a bad joint resulted. Owing to the fact 
that a more acute angle is now adopted, the efficiency of the fish- 
plate has been greatly increased. ‘They are also being made longer 
and stiffer now than formerly, and the Standards Committee 
recommend that they should be made of the same material as the 
rails, The paper ends with a few interesting remarks on founda- 
tions and paving. The former should consist of at least 6in. of 
Portland cement composed of 1 part of cemené to 6 parts of broken 
stone and sand. The author considers that ‘‘the best way of 
laying the foundation is to put the 6in. layer of concrete in as 
truly to level as possible, but from 4in. to lin. lower than the 
finished level of the rail flange. After this has set, the rails should 
be put in position and brought to a true level by cement king 
at the joint, and two or three intermediate places on a 36ft. rail. 
Two men should then be set at work, one on each side, to pack the 
space between the rail flange and concrete bed. The packing 
should be composed of one part of granite chips or shivers that 
will pass through a sin. mesh, two parts sand and one part Port- 
land cement, the whole to be slightly damped before packing and 
well watered afterwards through a rose or nozzle.” The paper is 
interesting and clearly written. 








LAUNCHES AND TRIAL TRIPS. 


Tryst, steamer ; built by, Ailsa Shipbuilding Company, Limited, 
Troon ; to the order of, Mr. W. A. Grainger; dimensions, 185ft., 
28ft., 14ft. 3in.; engines, 144in., 24in., 40in. by 36in., pressure 
180 Ib.; constructed by, D. MacColl and Co., Limited, Belfast ; 
trial trip successfully carried out in Belfast Lough, Novem- 
ber 17th, 

Ersa, steel screw steamer; built by, Tyne Iron Shipbuilding 
Company, Limited ; to the order of, Messrs, August C, Mohr and 
Sons ; dimensions, 335ft., 48ft. by 28ft.; engines, triple-expansion, 
24in., 39in., 66in. by 45in., pressure 1801b.; constructed by, North- 
astern Marine Engineering Company ; a mean speed of 11 knots 
was attained ; trial trip, November 17th. 

SIERRA BLANCA, steel screw steamer; built by, David and 
William Henderson and Co., Limited ; to the order of, Messrs. 
Thompson, Anderson and Co., Liverpool ; dimensions, 3700 tons 
gross register ; engines, triple-expansion, 24in., 40in., 67in. by 
45in.; constructed by, builders ; launch, November 19th. 

ArRGosy, steel screw steamer ; built by, Messrs. Thomas Dobson 
and Co., Hessle; dimensions, 151ft., 24ft. by 11ft. 9in.; engines, 
triple-expansion, pressure 1801b.; launch, November 21st. 

CAMBRIA, cable steamer ; built by, Swan, Hunter and Wigham 
Richardson, Limited ; to the order of, Telegraph Construction and 
Maintenance Company, Limited; dimensions, 300ft. by 37ft. 
beam ; engines, triple-expansion ; launch, November 22nd. 

ETTON, screw steamer; built by, Messrs. Ropner and Son; to 
the order of, Messrs. H. Samman and Co., Hull; dimensions, 
331ft., 47ft. 6in. by 22ft., 6in.; engines, triple-expansion, 1100 





horse-power, pressure 1601b.; constructed by, Blair and Co., 
Limited ; launch, November 22nd. 

PERLAK, tank steamer; built by, Fijinoord Shipbuilding and 
Engineering Company ; to the order of, the Royal Dutch Petroleum 
Company ; diménsions, 240ft. by 42ft. by 20tt.; tocarry, 2400 tons 
of oil ; engines, triple-expansion, 2lin., 33in., and 55in. by 36in., 
pressure 1801b.; constructed by, builders ; a speed of 10-9 knots 
was attained, and everything worked satisfactorily ; trial trip, 
November 22nd. 

Cian Macnap, turret steamer; built by, William Doxford and 
Sons, Limited ; to the order of, the Clan Line Steamers, Limited ; 
dimensions, 385ft., 50ft. by 29ft. ; to carry, 7000 tons cargo ; con- 
structed by, builders ; launch, November 23rd. 

ALBION, turbine steam yacht; built by, Swan, Hunter and 
Wigham Richardson, Limited ; to the order of, Sir Geo. Newnes, 
Bart.; dimensions, 270ft., 34ft. by 20ft., and tonnage 1260 tons 
yacht measurement ; engines, turbine ; constructed by, the Hon. 
Charles A. Parsons at Turbinia Works ; the vessel has been built 
from the designs of Sir William White ; launch, November 24th. 

DANSBORG, screw steamer ; built by, Blyth Shipbuilding Com- 
pany, Limited ; to the order of, Mr. C. K. Hensen, Copenhagen ; 
dimensions, 297ft. and 43ft. 2in. beam ; engines, triple-expansion, 
22in., 36in., 58in. by 39in., pressure 1601b. ; constructed by, 
North-Eastern Marine Engineering Company ; the engines worked 
very smoothly, and the trip proved entirely satisfactory ; trial trip, 
November 27th. 








GLASGOW UNIVERSITY.—LORD KELVIN AND 
OTHER SCIENTISTS. 

Lorb KELVIN, on the 29th of November, was installed as Chan- 
cellor of the University of Glasgow, in succession to the late Earl 
of Stair, and thereafter a distinguished list of graduands received 
at the hands of the new Chancellor the honorary degree of Doctor 
of Laws. The elevation of his Lordship to the chief official position 
in the University with which he has had so long and honourable 
a connection, and the presence of Royalty, in the person of Princess 
Louise, Duchess of Argyll, who was one of the recipients of the 
honorary degree, gave to the ceremony, which was carried through 
in the Bute Hall of the University, quite an exceptional interest, 
and there was a large and widely representative attendance. In 
intimating the fact of the General Council of the University having 
so long ago as April last unanimously elected Lord Kelvin 
Chancellor of the University, seyeral speakers passed brief —because 
virtually needless—eulogiums on his Lordship. Sir James King 
thought it no fitting time to endeavour to trace the marvellous 
career of his Lordship, or to estimate the amount of reflected glory 
that came to his a/ma mater through his triumphs and his brilliant 
discoveries. It was needless to attempt enumerating these invalu- 
able inventions which have made the whole world his debtor. By 
common consent Lord Kelvin was recognised as the first scientist of 
the age, and almost every nation and every learned body of distinc- 
tion had bestowed upon him honours the most varied and the most 
valued. It was, however, questionable whether Lord Kelvin valued 
any honour so highly or felt so deeply touched by any distinction 
as he did by his election unanimously and enthusiastically as head 
of the great University of which he had so long been the ornament. 
It at least conveyed to him the satisfactory assurance that where 
he was best known and where he had longest dwelt he was regarded 
with feelings of the utmost pride and affection. 

After being duly installed, and having had presented to him the 
several graduands, Lord Kelvin addressed the gathering, his 
remarks, which were listened to with the profoundest attention and 
respect, being mainly autobiographical and reminiscent of his long 
connection with Glasgow University, and how he first came to be 
associated with it. He traced its development as an educational 
centre, giving many interesting recollections of its various pro- 
fessors, and touched on recent reforms and extensions. Many of 
his reminiscences had intimate connection with early engineering 
science and practice. 

Amongst those upon whom the honorary degree of Doctor of 
Laws was conferred were Admiral Sir John Charles a 
Hay, Baronet; the Hon. Charles Algernon Parsons, and M. 
Guglielmo Marconi. In presenting Admiral Sir John Hay, Pro- 
fessor Glaister, who as Dean of the Faculty of Law discharged this 
part of the ceremony for all the recipients, briefly recounted the 
distinguished career of this naval veteran, and concluded that ‘‘ by 
reason of his long distinguished, devoted, and active service on 
behalf of his country as a naval officer, and of his further service 
in the civillife of the nation, this University claims him most worthy 
to receive the honour.” Presenting Mr. Parsons, the same sponsor 
traced his educational career and achievements, and proceeded :— 
His name is perhaps better known in the scientific world as the 
inventor of the turbine mode of propulsion of vessels, and as the 
adaptor of the turbine to the generation of electricity. Those who 
are best competent to judge of the merits of his invention have 
not hesitated to declare that its adoption generally in ships will 
revolutionise speed, and that its adaptability to other purposes is 
far-reaching. For this outstanding meritorious work this Univer- 
sity—which was the refuge and support of James Watt in the days 
when that genius was in the throes of invention of the steam 
engine—recognising in the steam turbine of Dr. Parsons the 
most outstanding advancement in the developments of the 
application of steam power since Watt's great discoveries, desires 
to indicate its sense of his scientific attainments by conferring on 
him this degree. Speaking of M. Marconi, and following a 
résumé of that scientist’s discoveries and attainments relating to 
the transmission of electric message signals over very long dis- 
tances without connecting wires, Dr. Glaister concluded :—‘“‘ It 
is more than fitting that the honour which this University now 
confers on Signor Marconi, who has connected continents by 
electric communication without wires, should be conferred by one 
who himself successfully laid the first Atlantic cable, by which for 
the first time, by means of cable electrically-transmitted messages, 
the great country of America was brought into electric communi- 
cation with our own shores.” 








NAVAL ENGINEER APPOINTMENTS. 


THE following appointments have been made at the Ad- 
miralty :-— 

Engineer Commander.—E. H. Ellis, to the Sutlej. 

Engineer Lieutenants.—H. T. Canning, to the Firequeen, for 
charge of Fleet Reserve stores ; W. R. Crawford, to the Dryad, for 
vassage home ; I’. S. Ainsworth, to the Egmont, for the Cygnet ; 
W. Denbow, to the Firequeen, for the Seagull; W. Begg, to the 
Vivid, for the Pathfinder; EK. Groves, to the Firequeen, for the 
Forward ; G. More, to the Pembroke, for the Mermaid; Kk. 4, 
Pearce, tothe Vivid, additional, for the Niobe; T. A. Venning, to 
the Vivid, additional, for the Encounter; A. G. V. Salter, to the 
Ariadne, additional, for service in Jamaica Yard; and H. D. 
Robinson, to the Firequeen, additional, for the Electra; C. W. J. 
Bearblock, to the Sirius; J. E. Vibert and D. E. Duke, to the 
Topaze, on commissioning ; C. J. Gregg, to the Leander, for the 
Cherwell, on commissioning, and to the Egmont, for the Cherwell, 
on paying off ; and C. Howle, to the Vivid, for the Arun, to the 
Leander, for the Arun, on commissioning, and to the Egmont, 
for the Arun, on paying off. 

Engineer, RI.M.—W. C. Constable, to the Vernon and 
Excellent, for T. and Hyd. courses. 

Engineer Sub-Lieutenant.—J. 8. Madden, to the Euryalus. 








Tue Dover Corporation have decided to extend the 
electric tramways to the suburb of River at a cost of £21,000, the 
work to be done by the unemployed, 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM,. WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


IN the engineering trades activity is observable in several branch 

alike on home and foreign account. Overtime is being worked in 
one or two cases in order to get through contracts before the 
Christmas holidays. Irrigation plant is being steadily turned be 
for abroad, and there are seen good contracts under ex; cutio 

for electrical machinery. Machine tool makers are moderately 
engaged. The cycle and motor companies are doing their best to 
adjust their working conditions to the new era which may be said 
to have been introduced by the severe cutting of prices which has 
lately characterised both those trades. The Daimler Motor Com, 
pany is reducing its capital by selling its undertaking to « new 
company with the same name, but with a capital of only £200 000. 
‘Drastic rearrangements” are admitted to be necessary by the 
various cycle and motor firms in consequence of the recent expiry 
of tire patents. : 

In the iron trade a continuance of the strength last week 
recorded can again be reported, and Thursday’s market was firm 
with disposition on the part of consumers to arrange for supplies 
ahead. Quotations showed an upward tendency. Marked bars are 
still at £8, with Earl Dudley’s L.W.R.O. brand at £8 12s, 6q 
Ordinary common bars are £5 15s. to £6. Galvanised corrugated 
sheets continue £10 10s. to £10 15s, f.o.b. Liverpool, and are firm 
because of a good foreign demand, and because also of the high 
price of spelter. Plain black sheets, singles, are £6 12s. tid, to 
£6 17s. 6d., whilst doubles are £6 15s. to £7, and trebles are 
£7 7s. 6d. to £7 12s. 6d. Hoop iron is in fair call at £6 12s. Hd. to 
£6 15s. ; nail, rod, and rivet iron is quoted £6 10s, to £6 lds., and 
gas strip £5 17s. 6d. to £6. 

Steel makers are well engaged, and quotations are maintained 
at: Bessemer billets, £4 5s. to £4 7s. 6d.; Siemens, £4 10s, to 
£4 15s. ; and mild bars, £6 to £6 5s. There is a fair amount of 
structural engineering work about, and suitable material is offered 
at, girder plates, £5 17s. 6d. to £6; and angles, £5 5s. to £5 10s, 
Boilermakers are busy, and are good customers for steel boiler 
plates at £6 15s, to £7 5s. 

As regards crude iron, both forge and foundry pigs are in better 
request, although values are mostly aioe at their recent 
level, and in some departments are advancing. Staffordshire 
cinder forge is quoted 42s.; part-mine, 43s. to 45s. ; all-mine, 
ordinary, 55s. to 60s.; and superior, 75s, to 80s. Agents of 
Midland descriptions appear less inclined to make concessions 
than for some time past, Northamptons being quoted 41s. 6d. to 
42s, 6d.; Derbyshires, 43s. 6d. to 44s. 6d.; and Lincolnshires, 48s, 
ora little more. The market is somewhat irregular for Midland 
sorts, some sellers being able to do better than the foregoing 
figures. The improved reports from America are assisting matters 
in this district, and so is the speculative movement in Scotch and 
Cleveland warrants. 

The engine building firms are doing well alike in gas, oil, and 
steam types for machinery driving, and some good orders are held 
on Admiralty account. The Bulls Bridge Ironworks have been 
purchased by Messrs. Joseph Sankey and Sons, Limited, Bilston, 
who propose to use the works temporary for the manufacture of 
best.sheets, pending the laying down of a modern. sheet rolling 
plant on their Bradley side. 

‘‘Gas Engines in Iron and Steel Works” was the title of 
an interesting paper read recently by Mr. J. H. Hamilton 
before the Staffordshire Iron and Steel Institute, Mr. 
H. B. Toy, president, in the chair. The author considers 
that the most economical boiler is as efficient as the most 
economical gas producer, but he believes that in daily prac- 
tice the advantage is on the side of the latter. The maximum 
efficiency of each was about 85 per cent., but for everyday work 
the steam boiler would not average more than 60 to 65 per cent., 
and the gas producer 65 to 70 per cent. But the greatest economy 
was in the gas engine itself, which, according to public tests, 
exceeded in thermal efficiency the best figures for the steam 
engine by about 65 per cent. Electrical transmission had opened 
up new uses for the gas engine, which already supplied power 
for operating cranes and tramways, and when the electrification 
of main railway lines took place the monopoly of the steam engine 
on land would be path Although the internal combustion 
motor had nearly ousted the steam engine from the smaller loco- 
mobiles, and enabled them to equal in speed the most powerful 
members of the family, and had at last got a footing on the slow 
traction engine, yet it was hardly likely that the motor car 
would grow into a 1500 horse-power locomotive, but rather 
that the work of the latter would be done by stationary 
engines, which would not only give energy in return at a 
three-fold or four-fold rate, but also yield valuable by-products. 
In conclusion, he commended the use of blast-furnace gas, and 
pointed out that its complete adoption at the various works 
would render it unnecessary to consume fuel anywhere except 
in the blast furnaces. In the course of the discussion Mr. W. 
Brooks said he had been working gas engines for over twelve 
months at the ironworks with which he was connected, and he 
found they gave no trouble and worked well. The author, 
when replying on the debate, said that gas engines were being 
used in connection with tramways on the Continent, and were 
found to be superior to steam engines where the load was inter- 
mittent. 

A high tribute of praise to Sir William Thompson—now Lord 
Kelvin—for his electrical researches was paid recently by Dr. 
W. E. Sumpner when delivering his inaugural address to the 
Birmingham Section of the Institute of Electrical Engineers. 
The doctor's subject was the use of iron in alternate-current 
instruments. He looks forward to the introduction of more 
delicate instruments for measuring alternate currents. 

Engineers and other manufacturers in this district are still 
paying attention to the ‘‘owners’ risk” question, with a view to 
traders obtaining better terms from the railways. A reply on the 
subject lately received is considered most unsatisfactory, not being 
a definite and categorical reply on the particular claims sent up. 
The Standing Joint Committee of the various MidJand Chambers 
of Commerce have therefore instructed their apeinnts Mr. G. 
Henry Wright, to address a further letter to the railway com- 
panies. When their reply is received, the Standing Joint 
Committee, which represents the North Staffordshire, Walsall, 
Wolverhampton, Worcester, Coventry, Dudley, Kidderminster and 
Birmingham Chambers of Commerce, will be called together again, 
and it is anticipated that the Joint Committee will then adopt a 
report upon the whole matter, with a view to some amelioration of 
the present conditions being, if possible, obtained, 


, 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

‘THERE was a better attendance on the Iron ’Change on Tuesday 
last than has been the case for some time past, and there was some 
buying in most departments. There is every appearance of the 
tide having turned. Full time is now being worked in the cotton 
districts, which has improved the demand for textile machinery, 
and makers now take a more cheerful view of the outlook than 
they did a fortnight or three weeks ago. Another somewhat 
interesting feature is the fact that German billets are now approxi- 
mating to English prices, and, although there are arrivals from 
both the United States and the Continent, it is thought that 
generally these are rather on account of old contracts than new 
business, especially with the States. Meantime, the official 
advance of 1s, 6d. per ton in Lincolnshire pig iron seems to have 
led to covering operations, and there has been large buying for 
some days past. The advance in foundry iron has also reacted on 
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e qualities, but there is obviously not the same demand for 
forg class as for foundry iron, and there is not so much doing in 
ae aence of the advance. Derbyshire had rather a sharp 
eat ] although the announcement of the advance in Lincoln- 


pred em iron was not unexpected—indeed, it was to some ex- 
por caticipated partially by makers, who asked 1s. more before 
* advance was declared, and it was said on Tuesday that 
we 23, to 3s. more has been asked in some instances 


5 sh as <3. 
* —_= class. Even at the advance sellers do not appear 
ee to book orders, especially for forward delivery, and in 
pa cases quotations have been withdrawn altogether, offers having 
° be submitted to headquarters for acceptance. It is observable 
that during the past week or ten days some thousands of tons of 
nig iron have gone into store at, Mid lesbrough, but the accumula- 
as are not large, and the bulk in public stores in the country 
has not increased to any appreciable extent, Generally, uotations 
for pig iron delivered Manchester are :—L sh re, No, ¢ foundry, 
5s, to 52s. 6d.; Lincolnshire, 49s. 6d. to 50s. 6d.; Derbyshire, 52s, 
to 638.; Staffordshire, 503.; Middlesbrough, open brands, 55s 10d. 
to 563. 10d. Scotch: Gartsherrie, 56s. 9d to 57s. 6d.; Glengarnock, 
5s, 6d, to 55s 9d.; Eglinton, 54s, 3d. to 54s, 6d. For prompt 
delivery Heysham, Gartsherrie is quoted 54s, 8d. to 54s, 9d.; 
Glengarnock, 53s. 3d. to 53s. 9d.; Eglinton, 52s. to 52s. 6d.; No. 3 
Middlesbrough is quoted 47s, 6d. f.o.t.; and West Coast hematite, 
56s. f.0.t., Barrow. In finished iron and steel buyers show more 
inclination to purchase, and bars especially are firm, Staffordshire 
pars are held for £6 5s. to £6 7s. 6d.; Lancashire and Yorkshire 
ditto, £6 to £6 53.; hoops, £6 17s, 6d. to £7 2s, 6d.; sheets, £7 5s. 
to £7 10s.; steel bars, £6 to £6 2s. 6d ; English billets, £4 10s. to 

"| 12s, 6d.; German ditto, £4 23. 6d. to £4 53.; hoops, £7 5s. 
Manufactured copper is in slow request at £80 to £82 for sheets ; 
seamless copper tubes quoted 10d.; ditto brass, 8d.; rolled brass, 
7\d.; copper wire, 9d.; brass wire, 74d. 

“ince my last letter the weather has taken a turn for the better 
inthe North, and on Tuesday there was considerable interest 
evinced in the position. There was every prospect of an advance 
in house coal being declared, and had the change in the weather 
not come about as it did, itis just possible that more money would 
have had to be paid for this class. The continued improvement in 
the cotton industries has caused an increased demand for engine 
slack, and holders are very firm at last week’s prices. Forge and 
manufacturing coal is in somewhat better request, and demand on 
shipping account is also pretty good. Full time is now being worked 
at many of the pits, and large contracts forward are reported in 
Kast Lancashire. Ordinary quotations are: Best coal for domestic 
purposes, 13s. to l4s,; seconds, 123. to 13s. ; common, 9s. to 10s. ; 
steam and forge, best, 8s. 3d. to 8s. 9d. ; best engine slack, 7s. 6d. 
to 8s. ; medium, 6s, to 6s, 9d. ; common, 4s. 3d. to 5s. at the pits ; 
screened, delivered Manchester Ship Canal, 93. 3d. to 9s. 9d. ; and 
unscreened, 8s, 9d. to 93, 2d. 

Bavrow.— Business in the hematite pig iron trade shows a further 
improvement on the week, although the amount of business done 
is not largely in excess of recent experiences, There is a gradual 
but slow growth in the requirements of consumers, and, by degrees, 
makers are putting not only more orders on their books, but are 
increasing the size of the orders, and are booking for forward 
delivery, which is a a good sign. Prices have advanced in conse- 
quence, makers asking 56s. for mixed Bessemer numbers net, 
f.o.b., and warrant iron holders 563. net cash, buyers Is. less. 
There have been no transactions in actual warrant stocks, which 
remain, as for a month past, at 12,392 tons, but some excitement 
has existed in the warrant market, which is a sign that better 
trade is anticipated in the near future. There are twenty-four 
furnaces in blast, but it is expected others will be lighted before 
the close of the year, and most makers are getting their smelting 
plant ready for work as soon as there is a chance of finding a 
market for an increased output of iron. 

In iron ore the business doing is larger than it has been of late, 
but there is at the same time an increase in the tonnage of Spanish 
ores imported on the West Coast. Good native sorts are at 
8s, 6d. to 8s, 9d. net at mines, and arrangements are in progress at 
several of the mines to increase the output of raw material. 

There is again more activity in the steel trade to report, but 
this principally shows itself in the heavy rail department. Orders 
have been booked at Barrow for the Indian State Railways and for 
other customers, with the result that the mills are kept on full 
time night and day. The West Cumberland mills are also busy, 
and the outlook in this department of trade is very good, with the 
exception of prices, which remain low in consequence of keen 
competition ; 85s, is the normal price of heavy rails, but conti- 
nental makers are much below this figure. The plate mills are at 
work on half time, and it is not probable they will be able to work 
full time until new shipbuilding orders are ked. Chilled iron 
castings represent a steady trade, and some business is doing in 
hoops, but the condition of the merchant steel trade is quiet, and 
orders are irregular. 

Shipbuilders have still hopes of some good orders in the early 
future, but no new contracts have been placed this week. It is 
probable the very satisfactory trial of B1 submarine will result in 
the placing of the orders for the nine others embraced in this year’s 
anagem of construction. Brazilian orders are also expected at 

rrow, indeed it is generally understood that Vickers, Sons and 
Maxim, and Armstrong, Whitworth and Co., will divide the orders 
which are in the market for the Brazilian navy. 

Shipping remains very quiet at West Coast ports. Last week 
the exports included 4640 tons of pig iron, and 6$03 tons of steel, 
making a total of 11,453 tons, in contrast with 11,362 tons in the 
corresponding week of last year, an increase of 181 tons, The 
aggregate shipments for the year have reached 664,917 tons, in 
contrast with 800,218 tons in the corresponding period of last year, 
a decrease of 135,301 tons. ? 

There is a fuller demand for steam coal and blast furnace coke. 











THE SHEFFIELD DISTRICT. 
(from our own Correspondent.) 

As was anticipated, the sharp touch of winter has made the 
house coal trade of South Yorkshire much firmer. People who 
had been tempted by the exceptional mildness of the weather to 
delay winter stocks, set about at once on the fall of snow to 
secure their Christmas requirements, and the continuous stream of 
coal carts seen in this city has no doubt been paralleled in other 
parts of the country. Although the accumulations at the pits 
were found «uite sufficient to meet the pressure, coal improved in 
value almost immediately. Best samples of Barnsley soft coal 
were advanced to 11s per ton, with every prospect of more being 


Yona y should the weather again become hard. The principal 
demand at present is for the better qualities ; Parkgate, Flockton, 
and similar seams have been available on easier terms. ‘There is 


a fair demand, too, for steam coal, in which an excellent business is 
doing, considering the season of the year. This, of course, is 
mainly on home account, the export trade being about at an end 
om the year. Values have weakened somewhat, good hard coal 
eine how obtainable at 8s, per ton, 

The Lancashire mills are taking heavy deliveries of small 
“tira owing to the animation in the textile trades, another cause 
ae the briskness at Batley, Dewsbury, and the adjoining 
+ ae on reported orders for winter clothing on Japanese and 
‘ussiin account, Through these and other reasons good slacks are 
how fetching readily from 6s, 6d. to 6s. 6d. per ton ; for inferior sorts 
there is scarcely any market. Gas coal is in large request under 
contract, and there is a little betterment reported in coke, though 
4 ‘s not yet large enough to have any appreciable effect on prices. 
ane as a whole, the coal business is in a fairly satisfactory con- 
ey Although some of the pits are not working more than 
i ree days per week, the majority, it is gratifying to note, afford 
the men five days’ employment. 

Much satisfaction is expressed in the Rotherham district at the 





proposal to connect the Laughton and Shireoaks Railway with 
that town, which in recent years — to have been left out of 
various schemes of railway development. It is expected that 
Rotherham, in the immediate future, will take an important place 
as a coal centre, the developmeut of the coal industry being likely 
to be rapid in this ncighbourhood, and railway enterprise is almost 
certain to follow. 

In the iron market there are some indications of a hardening 
tendency for hematites and pig iron, although the business done does 
not increase in volume as muchas could be desired. The improve- 
ment is more noticeable in other districts than in Sheffield, where 
the output continues in excess of the market requirements, with 
the result that stocks are not affected, and, indeed, if anything, are 
larger than they were. Hematites in local demand show, at their 
present quotations, from 1s. 6d. to 2s, better than three weeks ago, 
and there is considerable hope that this improvement will be main- 
tained, The current quotations now are :—West Coast hematites, 
63s, to 64s. per ton, less 24 per cent.; East Coast hematites, 
58s. 6d. to 59s. 6d.; Lincolnshire forge, 44s.; Lincolnshire 
foundry, 453.; Derbyshire forge, 41s.; Derbyshire foundry, 46s.; 
finished iron bars, £6 5s. 

In the heavy trades work continues to be given out with the 
intention of keeping as many hands employed as possible up to 
Christmas, The orders in hand will find fair work until then, but 
unless others come forward in military or marine material it will be 
necessary to give rather more playtime than either the manu- 
facturer or the workmen desire. Already there is talk of settling 
down for a week at the beginning of the New Year at several of 
the large establishments, where no fresh work to any extent has 
been received of late. The conditions of affairs at the East End is, 
on the whole, better than at the corresponding period of last year. 
A very disappointing feature of the heavy trades is the lack of 
orders in railway material. This department was expected to be 
fairly busy before the last month of 1904, but it continues in a lan- 
guid condition. A few colonial orders, with considerable require- 
ments from the Indian State Railway, are about the whole of the 
work recently placed or anticipated at an early date, and the 
requirements of the home companies, which it was hoped would 
have been considerable before this, are still of the hand-to-mouth 
description, 

More attention is being given to the South African markets, where 
trade is picking up precisely in proportion as the labour difficulty 
is being solved at the mines, eae of our manufacturers made 
important arrangements long ago for the expected revival, and 
this, it is now believed, must sooncome. Atall events, the reports 
reaching Sheffield from South Africa are of a more encouraging 
character, and attention is being given with a view to taking advan- 
tage of the expected awakening of business in the Transvaal, 
Orange River Colony, and other regions. 

The steel trade continues very much as previously reported, the 
demand for crucible qualities for general purposes being scarcely 
so brisk as could be wished. On the other hand, the business done 
in fast-cutting qualities of tool steel is satisfactorily maintained ; a 
noteworthy feature of this business is the continuously increasing 
requirements of the United States. The usual result of a brisk 
market is already evident in the keenness of competition, all the 
leading firms having now entered into the manufacture, and thus 
pressing upon those establishments who were the first to take it 
up. 

In the general lighter trades of the city there is no change to be 

reported, but the season trade in silver, electro, and at has 
been fairly good, and the principal work is now well in hand 
Although the London merchants have ordered more freely than 
was at one time expected, the call from the principal provincial 
centres has not been equal to what was looked for. The excep- 
tionally fine summer had a good effect upon seaside and other 
health resorts, and rather more business has been done in this 
quarter than for some previous years, 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


It afforded the utmost satisfaction to everybody connected with 
trade in this district to learn that the wages dispute at the ship- 
yards on the North-East Coast has, after all, been adjusted 
without the stoppage of work that was threatened. About 30,000 
men would have been directly concerned in the strike or lock-out, 
and this would have seriously affected work in other industries. 
A stoppage of work at this period of the year would be specially 
disastrous to the men themselves, and the only people who might 
be considered the better for it would be the shipowners, for a 
lessened output at the shipyards would make it rather less difficult 
forthem. There are far too many steamers offering for freight, 
and the rates, owing to the intense competition, are too low to 
allow ordinary vessels to be run at a profit. The placing of fewer 
new vessels on the market would = of benefit to the various 
shipping firms, On the other hand, both shipbuilders and their 
men would have been great sufferers through any cessation of 
operations. Until late on Tuesday evening traders were greatly 
disquieted by the prospect of a stoppage of operations at the 
shipyards. 

It will be remembered that the notices were to have terminated 
on Tuesday of last week, but after prolonged negotiations it was 
decided to extend the notices for another week, so as to give the 
general body of men time more fully to discuss among themselves, 
and vote by ballot whether the reduction should be accepted or not. 
What leaked out about this voting was not assuring, for it seemed 
as if the men would prove obdurate, and there appeared to be every 
likelihood of the worst happening, for the employers were deter- 
mined to adhere to their claim of 5 per cent. reduction on piece 
work, and ls, per week reduction in time wages, reductions which, 
it was generally acknowledged, were fully justified by the poor 
prices that had to be accepted in order to secure contracts for new 
vessels, The negotiations on Tuesday did not bear out the pessi- 
mistic anticipations, for they resulted in all the men except the 
shipwrights agreeing to the reduction, but the masters went so far 
by way of a compromise, that instead of its taking effect at once it 
will not be enforced until the first paydayin January. Men receiving 
25s. and over will be reduced 1s. per week, those getting from 22s, 
to 25s. will be reduced 6d., and men earning less than 22s, will 
suffer no reduction. 

With respect to the iron trade, the most prominent subject of 
attention is still the ‘‘gamble” in Cleveland warrants, which has 
extended rather than otherwise, for it is not now confined to 
regular operators, who hitherto have been mainly London firms, 
but the outside public have been drawn in and tempted to specu- 
late. Prices have fluctuated more rapidly than ever, and 
Cleveland warrants on Wednesday touched a higher figure than 
has been known since the early part of April, 1903. During 
November the quotation for warrants rose 3s, 74d. per ton, making 
it 6s, 6d. above the minimum price of the year. It is a good 
many years since the rates advanced so rapidly as in November. 
On August 5th 43s. per ton was reached, and prices fluctuated 
between that and 44s. till October 25th ; by November 3rd 45s, 
bad been attained ; by November 6th, 46s.; on November 25th, 17s. ; 
and on November 28th, 48s. The news from America has done a 
great deal to stimulate the warrant market. But ordinary con- 
sumers are not buying much, as they can see no justification for 
any such advances as have been made, there is nothing in trade 
which really warrants them, and they are looking for the collapse 
in prices which they think is inevitable. A gamble in warrants 
with so little in general trade to back it up has probably never 
been reported before, and thus consumers are only buying where 
necessity compels them to do so, The real condition of trade 
rather justifies reduced prices, 

Seldom have statistics been worse than those of late. For 
instance, the shipments of pig iron for November were only 68,607 
tons, the worst that have been reported in any November 








since 1893, and they have been worse than those of any month 
for about three years. They compare with 100,010 tons in 
November last year, and 105,291 tons in Novembsr, 1902, and are 
far below the November average of the last ten years. At the 
same time, stocks of Cleveland iron in the public warrant stores 
have increased to nearly 150,000 tons, 34,000 tons having been 
added in November alone and 20,139 tons in October. The 
minimum quantity of the year was 78,013 tons on July 6th, and 
since then the stock has been nearly doubled. Yet in the face 
of these most unsatisfactory figures prices of Cleveland pig iron 
warrants are advancing at an almost unprecedentedly rapid rate. 
It is stated that some of the makers are themselves putting 
considerable quantities of their No. 3 pig iron into the public 
stores, 

All pigiron prices have been raised this week, generally about 1s. 
per ton, and they are closer to warrants than they have been 
since October. No.3 Cleveland G.M.B. was sold at 47s. 6d. per 
ton on Monday, but business was done on Tuesday at 47s, 
Afterwards 47s. 6d. became the regular price quoted both by pro- 
ducer and merchant, seeing that warrants rose above 48s, No. 1 
was put up to 49s, 3d. "The lower qualities have been raised, 
but are still relatively cheaper than No. 3. Thus No. 4 foundry 
is at 46s.; No. 4 forge, at 44s.; mottled, at 43s.; and white, at 42s.; 
and itis not easy to find anyone who will do business at less, 

The situation in the hematite iron trade is improving substan- 
tially and legitimately, speculation having nothing to do with 
the advance that is taking place, for it 1s undoubtedly induced by 
the increased demand from actual consumers. Prices have risen 
1s. 6d. per ton during the last week, and are now 3s, 6d. per ton 
above the recent minimum figures. Mixed numbers are now at 
53s, per ton, and No. 4 has been put up to 50s. At the same time 
Rubio is improving in price, though freights are falling, and this 
week the regular quotation is 14s, 9d. per ton c.i.f. Tees. 

Manufacturers of finished iron and steel give somewhat encourag- 
ing reports about business. There is no doubt that some of the 
firms have been booking orders more freely of late, and now 
that the wages difficulty in the shipbuilding industry has practi- 
cally been settled it is probable that business may come forward 
more freely still. The prices of steel angles and joists have been 
raised 5s. per ton this week, partly on account of the better 
demand, and partly because hematite pig iron has become dearer. 
Steel ship angles are at £5 5s.; steel engineering angles at £5 10s. ; 
and steel joists £5 5s., all less 2} per cent. Anglesare thus 7s. 6d. 
per ton above the recent lowest. Steel ship plates are firm at 
£5 12s. 6d., and iron ship plates at £6, both less 2) per cent. 
Packing iron is obtainable at £5 less 24 per cent., that being 
somewhat cheaper than last week. Steel bars are at £6 ; and iron 
bars at £6 2s. 6d., less 24 per cent. Heavy steel rails are at 
£4 10s. net. 

The return collected by Mr. Waterhouse, on behalf of the Board 
of Conciliation and Arbitration, for the manufactured iron trade 
of the North of England shows that during September and October 
the average price realised for the manufactured iron delivered was 
£5 19s. 1-03d. per ton, that being 2-66d. less than in the previous 
two months, and, in that case, wages for December and er 
at the finished ironworks in the North of England will 
remain as during the past two months; indeed, since 
April, 1902, they have only once been altered, viz., in 
March, 1904, when they were reduced 24 per cent. Realised 
prices have this year fallen 4s. 9-72d. per ton, and they are 
£2 6s. 10d. less than in October, 1900, when the highest price of 
recent years, £8 5s. 1ld., was reached. Lower prices than the 
present were reported in 1895 and 1886, the rate in the latter year 
being down to £4 11s, 2d., which was the lowest ever reported. 
Iron rails in the last two months averaged £5 6s. 2d. per ton, 
decrease on previous two months 6s. 4d.; iron plates, £5 19s, 4d., 
increase, 10}d.; bars, £5 18s. 7d., increase 1d.; and angles, 
£6 2s. 7d., decrease 2s, 8d. 

The Cleveland Bridge and Engineering Company, Darlington, 
have completed the approach spans of the new high-level bridge 
over the Tyne for the North-Eastern Railway Company, and are 
now engaged with the central spans. They expect to complete 
the bridge over the Victoria Falls on the Zambesi River in Central 
Africa by next June, and have on hand a large viaduct for New 
Zealand. 

The death is announced of Mr, A. D. Rickaby, of the Bloom- 
field Engine Works, Sunderland, which he established, and in which 
he was very successful, He was born at Coniscliffe, near Darling- 
ton, 86 years ago. 

The coal trade is quiet but steady. Best steam coal is not 
offered, or, indeed, sold, under 9s. per ton f.o.b.; in fact, colliery 
proprietors reduce output rather than take any lower price, for 
that cannot leave them any profit. Small steams are scarce, and 
the price has improved to 4s. per ton. Gas coals are firm at 
8s, 14d., and seconds at 7s. 9d., and pretty nearly the full output 
of the district is raised. Coke prices are going up, partly in 
sympathy with the increase in the quotations for pig iron, and 
medium is realising 14s, 44d. per ton delivered at the furnaces 
here, while foundry coke is at 15s. 9d. per ton f.o.b. Coke manu- 
facturers are requiring 6d. per ton more for next half-year’s con- 
tracts than was taken for the second half of this year. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE pig iron market has shown a good deal of strength this 
week, and prices of warrants reached a higher figure than before. 
Of course, the upward movement is attended with re-action, but 
so far, on the whole, material progress has been made in prices. 
It is now pretty generally recognised that a large proportion of the 
buying of pig iron within the last few weeks has taken place in 
anticipation of orders for material that may be given out later. 
The movement is thus of a speculative nature. 

Local consumers of raw iron are reported to be purchasing 
sparingly, and the sudden advance in prices has caused them no 
little inconvenience, as it has been found impossible to obtain a 
corresponding increase in the prices of manufactured goods. 

Business has been done in Cleveland warrants from 47s, 3d. to 
47s. 10d. cash, 48s. 2d. for delivery in twenty-four days, and 
47s. 74d. to 48s. 3d. one month. Scotch warrants are quoted 
53s. 3d., and Cumberland hematite 55s. 3d. per ton. 

An additional furnace has been placed on ordinary iron, and 
there are now 85 furnaces blowing in Scotland, compared with 87 
at this iime last year. 

A further advance has been made in the prices of Scotch makers’ 
iron, varying from 6d, to 1s. 6d. per ton. G,M.B, No. 1 is quoted 
at Glasgow, 54s.; No. 3, 50s. 6d.; Carnbroe, No, 1, 55s.; No. 3, 
51s. 6d. ; Clyde, No. 1, 57s. 6d.; No. 3, 52s. 6d.; Gartsherrie, 
No. 1, 58s.; No, 3, 53s.; Langloan, No, 1, 64s.; No. 3, 54s.; Colt- 
ness, No. 1, 63s. 6d.; No. 3, 53s, 6d.; Glengarnock, at Ardrossan, 
No. 1, 57s. 6d.; No. 3, 52s.; Eglinton, at Ardrossan or Troon, 
No. 1, 53s.; No. 3, 50s. 6d.; Dalmellington, at Ayr, No. 1, 53s. 6d.; 
No. 3, 50s. 6d.; Shotts, at Leith, No. 1, 58s.; No. 3, 52s.; 
Carron, at Grangemouth, No. 1, 57s. 6d.; No. 3, 51s. per ton. 

The prices of Scotch makers’ hematite pig iron are also moving 
upwards, and have advanced 6d. since last week. Merchants now 
quote 57s. per ton for delivery at the West of Scotland steel 
works, 

The shipments of pig iron from Scottish ports in the past 
week amounted to 5476 tons, compared with 5490 in the corre- 
sponding week of last year. There was despatched to South 
America 335 tons ; India, 443; Australia, 305 ; France, 100 ; Italy, 
130; Germany, 83; Holland, 160; Belgium, 30; Spain and 
Portugal, 30; China and Japan, 50; other countries, 474; the 
coastwise shipments being 3336 tons, compared with 3953 in the 
corresponding week of last year. 

The arrivals of Middlesbrough pigs at Grangemouth were 9732 
tons, compared with 6555 in the corresponding week, showing an 
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increase of 8177 tons. There is, however, a total decrease in these 
imports during the past eleven months of 95,059 tons. 

ere is not much of importance to note in connection with 
the finished iron and steel trades, The makers of finished iron 
report, in some cases, rather better inquiry, but steel makers 
have difficulty in keeping the works going full time. The engi- 
neering trades, as a whole, are quiet, but improvements are 
noted here and there, and these, it is hoped, may ere long 
become more general. 

There were launched from the Clyde shipbuilding yards in 
November seventeen vessels, of 25,118 tons, and these compare 
with 26,471 tons in November, 1903. The aggregate output of 
the eleven months is 357,944 tons, against 371,810 in the corre- 
sponding period of last year, the figures for 1902 being 451,936 
and 461,194 tons for 1901. It should be stated that the last- 
mentioned figure is the highest in the history of the trade. 
"New work received during the month is estimated at about 
67,000 tons, and this must be recognised as a distinct improve- 
ment. A number of fresh contracts have been received in the 
course of the last few days. 

It is not surprising that the total shipments of coal from the 
Scottish ports in the past week should show a small decrease. 
There has been a good deal of detention of traffic on the railways, 
and frost and fog have interfered to some extent with inland com- 
munication. he total shipments were 219,204 tons, against 
228,481 tons in the preceding week, and 222,851 tons in the corre- 
sponding week of last year. The demand for house cual for home 
use has been very brisk, and as a consequence many of the coal- 
masters have intimated an advance of Is. per ton on prices, 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

THE coal world of Cardiff has been disturbed—I was going to 
write excited—by outside comments respecting the coal that has 
been acquired by the belligerents, and by the protest of Japan that 
the Russian Baltic fleet could not have sailed but for Cardiff coal. 
From what I learn, both parties are as wary as the other in buying, 
and although salesmen may have suspicions, there could be no 
certainty as to the final destination. A good deal of coal has been 
shipped in German bottoms, which probably has been finally 
bought by one or the other. As regards the ibility of a 
Japanese or Russian man-of-war moving without iff coal, that 
is an admission of Welsh superiority which Northern and Scotch 
coalowners would question. 

The latest statement on ’Change is that half a dozen steamers 
have been fixed to load this month for Japanese waters. 

The leading coalowners of Cardiff have been notified by the 
Admiralty to submit tenders, stating quantities that could be 
supplied, and the prices for 1905. It is expected that about one 
and a-quarter million tons will be needed. The rough total load 
for this year has been about 1,200,000 tons. 

Some degree of slackness characterised the steam coal trade last 
week at all ports. Newport was only moderately busy, and 
Swansea only despatched 40,000 tons, half going to France. 

On Change, midweek, Cardiff, there was not much improve- 
ment, owners stating that forward ccals were not in brisk demand ; 
best steam only — to its late figures, and, in other coals, buyers 
are able to get small concessions. This does not apply to house 
coal, which is firm, both in requirement and price. Sales have been 
effected at 17s. for best, and London by putting up prices 1s. per 
ton is clearly indicating the trend of business. There will.be no 
failure in quantity as regards Wales; but coal prophets predict 
a hard winter and dear coal. 

Closing coal prices this week were as follows :— 

Best steam, 13s. 3d. to 13s. 6d.; best seconds, 12s. 9d. to 13s.; 
ordinary seconds, lls. 6d. to 12s.; drys, 11s. 9d. to 12s. 3d.; best 
smalls, 7s. to 7s. 3d.; best ordinaries, 6s. 3d. to 6s. 6d.; seconds, 
5s. 9d. to 6d.; inferiors, including drys, from 5s.6d. Monmouth- 
shire semi-bituminous: Best large, lls. 9d.; best ordinaries, 
lls. 3d. to 11s. 6d.; seconds, ‘10s. 6d. to 10s. 9d. House coal: 


Best, 16s. 6d. to 17s.; best ordinaries, 13s. 6d. to 14s. 6d.; seconds, |- ton 


and other sorts, from 10s. 6d. to 13s. No. 3 Rhondda, 13s. 3d. 
to 13s. 6d.; brush, 11s, 6d. to 11s. 9d.; small, 8s. 9d. to 9s. No. 2 
Rhondda, 9s. 9d. to 10s.; through, 8s. 3d. to 8s. 6d.; small, 6s. 6d. 
to 6s. 9d. Patent fuel, 12s, 6d. to 13s. Coke: 15s. to 16s. for 
furnace qualities ; foundry, 16s. 6d. to 20s.; market slow. Pit- 
wood, 18s. 6d. to 18s, 9d. firm. 

Newport quotations this week were up to 19s, 3d. 

Outward chartering getting more brisk at close of week. Kates 
for upper and lower Mediterranean ports very steady. Bay and 
coasting rather dull, Coalewners report that steam for-leading are 
good for December. : 

In the Swansea market a steady tone was noted this week, with 
no change in prices of any account, Steam is seiling from 12s, 6d. 
to 13s.; No. 3 Rhondda, 13s, to 13s. 6d.; patent fuel, slack, 11s. 6d. 
to lls. 9d. Anthracite coal is in steady demand—quite equal, 
stated an owner, to the average for this time of the mins, wo 
malting selling for 20s. to 21s.; second malting, 17s.; big vein, 
lls. 6d. to 12s.; red vein, 93, 9d. to 10s.; machine-made cobbles, 
l7s. to 17s. 6d.; nuts, 18s. 6d. to 19s.; peas, 11s. to 12s.; rubbly 
culm, 4s. 6d. to 5s.; duff, 4s, Referring to Cardiff coal trade, an 
authority on ‘Change calls attention to the prices of second 
Admiralty steam, remarking that, relatively, they are in a better 
position than the first class, 

In respect of best steam coal, it is known that large sales have 
been concluded over the year at 13s. and 13s, 3d., that one large 
seller has secured two contracts over the year at 13s, 9d., and is 
now obtaining 13s. 6d. for December. ‘‘ As,” states the authority, 
‘*the firm obtained 14s, for the great bulk of its contract coal, the 
fall of 3d. may be taken to represent the difference between the 
ruling figures for 1904 and the estimate ruling for 1905.” All this 
is, possibly, speculation, which Far East movements and European 
action would discount. 

The tin-plate trade continues in a most flourishing condition. 
This has now lasted some time, and, if occasionally there has been 
a poor week of shipments, it has been due to prevailing fog or 
stormy weather hindering tonnage from coming in. Every week 
of late there has been full work at the mills. Last week 
70,000 boxes were turned out, but as 142,271 boxes were despatched 
there was an inroad on stocks, which are now down to about 
134,000 boxes. Far East took 6000 tons in the s.s. Wray Castle ; 
the s.s. Tenedos for Antrim and Odessa took 4000 tons, 

Activity in tin-plate is also telling favourably upon other 
industries. There isa fair demand for home-made steel bars, and a 
large make was turned out last week, quite in unison with the 
output of plates at the mills. In spelter there is considerable 
activity. The Middle Bank are adding two furnaces, which will 
soon be ready, 

Copper works are fully employed, and regularity denotes opera- 
tions at the Mond metal factory. Mannesmann tube works fairly 
occupied, and so also Gloucester wagon works, 

A marked extension is to be carried out at Lysaghts, Newport, 
Mon., where a new mill is to be added on the American principle. 
This will bring the total of mills up to thirty; four Welsh mills, 
twenty-five lish, and one American. This will make the works 
the largest of the kind in the country. 

Blaenavon imported one cargo of ore from Spain this week 
totalling 3000 tons, and Ebbw Vale one of 3100. 

A consignment of billets from America, vid Live l, was 
received this week, and pig iron from Millom and Ardrossan at 
Swansea ; and Newport received a quantity ; pig iron from White- 
haven, and tin bars from Liverpool. Port talbot despatched a cargo 
of tin-plates and black plates to France. Dowlais continues its 
make of steel rail. In other matters the make at these works was 
only moderate. Furnace yields, Bessemer and Siemens, were quite 
up to average. Importation of Spanish ore large, and in the 
engineering departments full time was worked. 


On 'Change, Swansea, there has been good attendance, and 
marked animation of late. Large buyers from London, the Mid- 
lands, and other quarters, have been present, and the outlook of 
trade is promising. Midweek, it was stated that the improvement 
recorded all round was well maintained, and a good deal of business 
extended even into 1905. 

In pig iron the advance since last week is :—Scotch warrants 9d., 
Middlesbrough Is, 3d., hematite 1s. 6d. Tin bars advanced, and in 
block tin quotations show an advance, touching £4. Closing 
 aaster are as follows :—Pig iron : Glasgow warrants, 53s. 6d.; Middles- 

rough No, 3, 47s. 3d.; hematite warrants, Cumberland, 55s. 6d.; 
Welsh merchant bars, £6 2s, 6d. to £6 5s.; Bessemer tin bars, 
£4 4s. to £4 5s.; Siemens best, £4 5s. to £4 7s. 6d. Steel rails, 
heavy, £4 5s. to £4 10s.; light, £5 5s. to £5 10s, Sheet iron, 
£8 to £8 10s. ; steel sheets, £8 to £8 2s. 6d. Tin-plate: Bessemer 
steel coke, 12s.6d_ to 12s. 9d.; Siemens, 12s. 9d. to 12s. 104d. Ternes, 
22s. 6d. to 24s. 6d. ; best charcoal, 14s. to 14s. td. Big sheets, 
for galvanising, £8 17s, 6d. to £9. Finished black plate, £8 15s. to 
£8 17s. 6d. Block tin, £136 7s. 6d.; spelter, £25 2s. td. ; lead, 
£13 2s, tid.; copper, £66 10s. Iron ore: rubio, 13s. 6d. ex be 

The pioneer motor experiments of the Taff Vale Railway, which 
have been attended with considerable , were extended last 
week to the Aberdare Valley, the carriages carrying seventy 
persons, 

It was currently rumoured in the Swansea district this week 
that—as stated in a leading Canadian paper—negotiations are 
being entered upon with a Welsh company to erect a tin-plate 
plant in Canada. This is being much discussed, but I must wait 
to see if there is any foundation for the statement. The place 
selected is given as Torrisbury. 

A new steamer, of the Shaw, Savill and Co. Line, 7000 tons 
burden, is expected to bunker at Barry. 

An accident occurred last week at the Western Colliery of the 
Ocean Company which might have been very serious. In letting 
down the cage with eight men it was arrested after descending 
30 yards by the fangs ; fortunately the rope held, and the most 
serious mishap was a broken leg. 

In the Newport district it is currently rumoured that authorities 
will oppose the Barry proposal to tap the Sirhowy Valley. 











AMERICAN NOTES. 
(From our own Correspondent.) 
New YorK, November 1]4th. 

FroM advance sheets of the annual report of the American Iron 
and Steel Association the following figures as to iron and steel pro- 

duction, iron ore, and coke, with exports of coal, appear :— 
Subjects.—Calendar years. 1902. 

Production of iron ore, gross tons. . 
Imports of iron ore, gross tons... ‘a 
Production of bituminous coal, gross tons. . 
Production of Pennsylvania anthracite, 


1908. 
35,019,308 
980,440 
232,336,468 252,454,775 
36,940,710 


.- 66,618,454 
269,277,178 


349,068,229 
59,862,831 


PE DY hn sen. eh. aa 0. Wen ey ah 
Production of all kinds of coal, gruss tons.. 
Shipments of Pennsylvania anthracite, 

GROMER TOMS on ve oe oe 0c ce ce ce 
Imports of coal, gross tons SAS cen? ee 
Exports of coal, StOMS 1s ce ce oe 
Production of coke, net tons.. oe 
Production of pig iron, gross tons.. .. .. 
Production of spiegeleisen and ferro-man- 

ganese, included in pig iron, gross tons .. 
Production of Bessemer stecl, gross tons .. 
Production of open-hearth steel, gross tons 
Production of crucible steel, gross tons .. 
Production of blister and patented steel, 

gross tons .. .. 12 se os ce co ov 
Production of all kinds of steel, gross tons 
Production of open-hearth steel castings, 


31,200,890 
2,551,881 
6,126,946 

25,401,730 

17,821,307 


212,981 
9,188,863 


18,009,252 
192,661 
8,592,829 
5,829,911 
102,434 
9,304 
14,534,978 
400,348 
430,348 


8,886 
14,947,250 


(TOUR TOMS 40 ce ee ce ee ce we te 367,879 
Production of all kinds of steel castings, 

Ce ee ser ee ar wae Ge ee 390,935 
Production of Bessemer steel rails, gross 
2,985,392 2,946,756 


OB ew pe. whine, 6608 00: en 560 
Production of open-hearth steel rails, gross 


6,029 .. 45,054 
6,512 .. 667 
2,947,988 .. 2,992,477 
1,300,326 1,095,813 


1,574,298 


is oe? 45 ee ee le ee ee 

Production of iron rails, gross tons .. .. 
Production of all kinds of rails, gross tons. . 
Production of structural shapes, gross tons 
Production of iron and steel wire rods, gross 

BOE: c0. joet am. ie seer [he sebee see 1,503,455 
Production of plate and sheet iron and steel, 

except nail ro gross tons ne ae 
Production of iron and steel cut nails and 

cut spikes, kegs of 10)Ib. .. .. .. . 
Production of iron and steel wire nails, kegs 

GE MIPED. | 5 we: is0./ 0s. go we 40.00 
Production of bar, bolt, hoop, skelp, rolled 

axles, rolled armour plate, &c., gross tons 
Production of all rolled iron and steel, inclu- 

ding cut nails and excluding rails, gross 

OMB See. be iwc ek. ee g2_.0m pe vee: SO COG TSS 
Production of all rolled iron and steel, inclu- 

ding both cut nails and rails, gross tons 13,944,116 
Production of tin-plates and terne plates, 

proms G0me .. 6. wp 0s 02 «0 cc 9 
Production of ore, pig, and scrap blooms for 

enle, gress toms... .. sc »> a0 0s 
Value of imports of iron and steel, dols. 
Value of exports of iron and steel, dols. .. 97,892,036 
Miles of new railroad built (revised figures) 5,068 
Immigrants in the year ended Dec, 31st 739,289 

Prices of all kinds of crude and finished iron and steel have 
suddenly rebounded, and quotations at this port to-day are as 
follows :—No. L X foundry northern, 16-75 dols.; No, 2 X northern, 
16-25 dols.; No. 2 plain, 15-75 dols.; gray forge, 14-75 dols.; basic, 
15-75 dols.; No. 1 Virginia foundry, 16-15 dols.; southern gray 
forge, 14-25dols. Prices for pig iron have advanced in all eastern 
markets from one to two dollars per ton over prices quoted by the 
Association. The Frick Company have sold up and retired from 
the market which sent coke sky-rocketing, with furnace and 
foundrymen everywhere on the w: th. This sudden tran- 
sition from dulness to speculative activity exemplifies the course of 
the American iron market. 

The requirements for copper in the domestic markets are 
quite active this week. The high prices have rather stimulated 
than checked demand. A good many consumers are afraid of the 
speculative tendency, and a good deal of iron is being held on 
speculative account at this moment. It is expected that electro- 
litic will move up to 15 cents. Very little is doing in the minor 
metals, but lead is very strong ; spot is 44 cents ; St. Louis, 4-274 
cents ; spelter, 54 cents for spot. Very little is being done in tin at 
present. 

The sudden improvement in the iron market has stimulated a 
demand ior lake ore, and large dealings are in progress, which by 
the end of the year will, perhaps, almost equalise the shipments 
between this year and last. 

In financial circles a speculative movement has set in under 
favourable crop reports. e November report of the Government 
for maize is 2,453,000,000 bushels. The wheat crop, while less than 
usual, will probably bring more money. 

New York, November 21st. 

Developments in the steel industry during the past few days 
have been of a rather surprising nature, and new business is coming 
to the surface, which owners of furnaces and mills are glad to 
accept at higher prices for winter and spring delivery. is ac- 
tivity for deliveries three to six months hence is Cog a surprise to 
the industry, and there are many who believe that the policy of 
customers is altogether unwarranted. Quite a number of the 
larger buyers recognise that if this present advancing tendency 
should continue, it will introduce a feature calling for extreme 
caution. The point is simply this, that conditions do not warrant 
the advances now being made, but those who are securing large 
contracts feel that the safer policy is to buy sufficient raw material 


2,665,409 
1,683,762 


2,599, 665 
1,485,898 
10,982,246 9,681,661 


5,388,219 4,952,185 


10,215,220 
13,207,697 
480,090 


9,940 
41,255,864 


360,000 


12,002 
41,468,826 


——<$<— 
only about half the producing capacity was active, and 
a considerable percentage is still idle. Large consumers ‘an 
question why, in the face of such conditions, must they be 
upon to pay more money for iron and steel products. Manuf 
turers answer that they are not responsible for the advanced - 
tations in ore and pig iron, Had pig iron producers durin ma 
period of dulness from which we are now emerging continued to 
produce iron and stock it up, no such advances as are n 
announced would be possible. On the first sign of restricted 
demand furnaces bank up or blow out, stocks disappear ang th 
market becomes bare. Circumstances then develop an ean 
demand, orders rush in for equipment and material, and the mae 
facturers discover that they have no material on hand and rush int 
the market and buy. This short-sighted policy has been charactor. 
istic of the American iron and steel market for years, and it jg not 
probable that it will ever be changed. 

There is difference of opinion as to the probable duration of the 
present activity. Men like Charles M. Schwab are contident that 
the demand for furnace and mill products will increase and continue 
throughout 1905, This would be a safe opinion to entertain if we 
could rely upon a aw of expansion in transportation facilities oy 
the part of the railroads. The railroad companies, ever since the 
liquidation of values which struck railroad securities two years 
ago, have been pursuing a cautious policy largely under the & 
tion of the banking influences which stand behind a good may 
American railway systems. As a consequence, rolling stock pos | 
motive power declined, and a great deal of railway construction 
was temporarily suspended. If the former policy is restored and 
railroads should again enter on the policy of adding to equipment 
and building projected lines, there is no reason why the views of 
Mr. Schwab and others should not be realised. 

Inquiries within the past week from railroad companies indicate 
that a good deal of material will be bought. Producing capacity 
both of furnaces and mills is being increased. There are good 
reports from engineering plants engaged in the construction of 
heavy machinery. 

The activity in copper continues, and the high prices prevailing 
are stimulating production in all the leading copper-mining centres 








THE — HARBOUR COMMISSIONERS 


EKLY TRADE REPORT. 


STEAM coal market is quieter, as owing to the fogs in the 
Channel tonnage is rather scarce. House coal is in fair demand, 
prices unaltered. The quantity of coal shipped for the week 
ending November 26th was 82,557 tons—foreign, 64,761 tons ; 
coastwise, 17,796 tons. Imports for the week ending November 
29th—Iron ore, 9980 tons; bars, &c., 2731 tons; pig iron, 2810 
tons; scrap, 40 tons; pitwood, 3577 loads. 

Coal—Best steam, lls. 6d. to 11s. 9d.; seconds, 10s. 6d. to 
10s. 9d.; house coal, best, 15s.; dock screenings, 6s.; colliery small, 
5s. 3d. to 5s. 6d.; smiths’ coal, 9s. Pig iron—Middlesbrough 
No, 3, 47s. 1ld. to 48s, ld.; Middlesbrough hematite, 55s, 4id. 
to 56s. Iron ore— Rubio, 13s, 6d.; Tafna, 14s. 6d. Steel— 
Rails, heavy sections, £4 5s. to £4 10s.; light ditto, £5 5s, to 
£5 10s.; Bessemer steel tin-plate bars, £4 2s. 6d. to £4 §s,; 
Siemens steel tin-plate bars, £4 5s. to £4 7s. 6d., all delivered 
in the district, cash. Tin-plates—Bessemer steel, coke, 12s, 6d, 
to 12s. 9d.; Siemens, coke finish, 12s, 9d. to 12s. 104d. Pit. 
wood—19s,, ex ship. London Exchange telegrams—Copper, 
£66 10s. to £66 12s. 6d.; Straits tin, £136 5s. to £136 10s, 
Freightsactive and steady. 








CATALOGUES. 


MATHEK AND PLATT, Limited, Manchester.—Catalogue of poly- 
phase induction motors, second edition. The particulars given 
provide all necessary data of machines ranging from 5 to 500 horse- 
power. 

L, ScHULER, 138, Southwark street, London.-——-Schuler’s patented 
hydraulic drawing presses.—A full and lengthy description of this 
type of press is given in this pamphlet, together with readable 
illustrations and diagrams, 

LANCASHIRE STEAM Moror Company, Limited, Leyland.—An 
excellently gtr catalogue of steam wagons has been issued by 
this firm. The engravings are well produced on a large scale, and 
include illustrations of many different applications to which this 
type of vehicle have been applied. 

BryYAN DONKIN AND CLENCH, Limited, Lincoln Works, Chester. 
field.—This catalogue is devoted to a description of the Mahla 
Donkin bomb calorimeter for testing the calorific value of coals, 
oils, &c, We are informed that as a result of careful experiment 
these calorimeters give results within 0-3 per cent. of the true 
calorific value of the fuel under test, 


Brush ELEcTRICAL ENGINEERING CoMPANY, Limited, 106-112 
Belvedere-road, London, and Loughborough. Bulletin No. 7.- 
This publication is devoted to direct-current motors. These are 
of the slotted drum armature iron-clad type, with four poles, and 
may be shunt, compound, or series wound. The book is produced 
in a highly creditable manner. Bulletin No. 9, recently issued, 
deals with induction motors. These are made for two and 
three-phase supplies at 49 and 50 cycles, and range in output from 
3 to 60 brake horse-power, 








LEEDS ASSOCIATION OF ENGINEERS,—At a meeting of the Leeds 
Association of Engineers held on November 24th, Mr. A. H. Hop- 
kinson read a paper on ‘Steam Stop Valves and Gauges.” Under 
modern conditions of steam, he said, the ordinary screw-down or 
wedge type of valve was difficult to make fluid tight and was often 
dangerous. This had been borne out by the Board of Trade re- 
ports. Mr. Hopkinson pointed out the common defects, and 
described a valve in while es maintained these were practically 
eliminated. In addition to proper mechanism, he said, the 
materials should be suited to the different parts, the workmanship 
accurate, and each part separately tested both by water and steam. 
Valves had been made which worked satisfactorily under a pressure 
of 350 1b. per square inch, and with 300 deg. of superheat. In the 
course of the discussion, Mr. Robinson said that he had experienced 
some unfortunate accidents with steam valves. There was a con- 
tinued re-adjustment necessary between increased steam pressures 
and more efficient valves. He expected to see pressure of 1000 Ib. 
to the square inch, The president, Mr. G. R. Goldsack, occupied 
the chair. 

Conrracts.—The American Car and Foundry Company, which 
recently secured the contract from the London Underground 
Railway to build a large number of steel passenger cars, similar to 
those in use on the New York Subway, has decided to build them 
in this country, and has placed an order with John Macdonald 
and Son, Glasgow, for the whole of the pneumatic equipment 
required for the pu , including four Ingersoll-Sergeant air 
compressors and 125 Haeseler pneumatic hammers and drills, and 
ali accessories.—Messrs. Mackay Brothers, of Alloa, have just 
received an order from the Shipping Agency, Limited, London, 
for two steamers, each about 140ft. long.—Joseph Wright and Co., 
Tipton, have received orders for Berryman patent feed-water 
heaters from the Bradford Dyers’ Association for the Bridge-street 
Dyeing Company, Limited, and for the Standish Company, Limited, 
of Standish Works.—The Hart Accumulator Company's tender 
for the supply of a storage battery of 115 1050 ampére-hour 
standard lig wy PS cells for Napsbury Asylum has been 

iddlese 








to enable them to execute these contracts, A few ths ago 





pted by the x County Council. 
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NOTES FROM GERMANY. 


(From our.own Oorrespondent.) 
vou there has been a little more life in 


) . 

poi departments of the iron industry over here, 
the reports generally given are not very en- 
couraging, as the increasing demand that could 
he noticed for several articles is not sufficient to 
cause any marked increase in activity. ‘ 

(rude iron sells fairly well in Rheinland- 
Westphalia. Sera iron is in moderate request, 


and the strong effort that is made to maintain 
prices cannot be reported to have been generally 
Focessttl, quotations showing 4 tendency down 
wards. Inthe semi-finished steel department no 
much briskness can be noticed, the demand on 
home and foreign account being rather limited ; 
the contest between the producers, or rather the 
Steel Convention, and consumers continues, to 
the disadvantage of the general iron business, 
Girders are dull, and in the bar trade a moderate 
inquiry is reported. The _mills outside the 
syndicate try to secure offers in steel at any 

‘og almost. Hoops and plates are languid, and 
the business in gas pipes, though slightly better 
than previously, is still unsatisfactory, especially 
with regard to prices. Wire is in moderately 
good request. Ree 2 ae 

On the pig iron market in Silesia a fair activity 
can be noticed. The majority of the blast furnace 
works have already covered their demand in ore 
for 1905. A slight scarcity in iron ore could be 
felt in consequence of the revival in the pig iron 
department, and the raised prices of next year 
have been willingly paid. 

Last week 400,000 t. iron ore have been sold in 
Upper Silesia, Girders and plates as well as 
sheets are generally in fair demand, though 
there is much room for improvement. The busi- 
ness done on foreign account was more healthy 
than a few weeks ago. 

According to official reports given by the Union 
of German Iron and Steel Masters, the produc- 
tion of pig iron in Germany, including Luxem- 
burg, was for October of present year 868,528 t., 
against 833,578 t. in the month before, and 
against 859,463 t. in October, 1903 ; 173,574 t. 
were foundry pig, 26,817 t. Bessemer, 547,800 t. 
basic, 56,072 t. spiegeleisen, and 64,170 t. forge 

ig. Compared with September, output rose 
Boas t., or 4-19 per cent., and was the highest 
production per month since November, 1903 ; in 
the same month last year—-October, 1903—output 
in pig iron was, however, 940t. higher still. A 
slight decrease in production could be noticed in 
the Saar district, 132 t., and South Germany, 
180t.; in all other districts output shows an in- 
crease, which was specially strong in Rheinland- 
Westphalia, + 11,816 t.; Luxemburg-Lorraine, 
+ 11,107 t.; the Siegerland and Hessen-Nassau, 
+17-9per cent. Regarding the different sorts 
of iron, a strong decrease can be noticed in the 
production of forge pig, 6507 t. less being produced 
than in October last year. 

For house coal an improvement in demand 
could be noticed on the Rhenish-Westphalian 
market, but engine fuel remains in comparatively 
quiet poy es Large lots of the cheaper sorts of 
coal are being exported to France. 

A strong improvement in the business in house 
coal was likewise perceptible in Silesia; also 
engine coal has been in much better call, and the 
present low quotations are likely to meet with an 
advance before long. Coke, too, has been in 
much better request than formerly. 

The reductions in tariffs on the Austrian 
Kaiser-Ferdinand-Nord-Bahn will be detrimental 
tothe German export in coal, especially that of 
the Upper Silesian pits, which used to export 
one-third of their deliveries to Austria. The new 
tariff favours shipments from the Ostrau-Karwics 
district to such an extent that from Ostrau to 
Tarnow the freight will be 7 pf. per cwt. less than 
formerly, while for German coal the full freight 
has to be paid. 

The position of the Austro-Hungarian iron 
market has been pretty favourable during the 
week, and more orders of fair weight could be 
secured. The new Alpine railways have ordered 
rails, fish-plates, and plates, worth 202,000 
crowns ; also a contract for switches and cross- 
ings, worth 738,000 crowns, has been given out, 
and further orders are expected to be placed in 
the course of the next month for deiivery in spring. 

The cold weather that has set in everywhere 
now, causing a rise in the demand for coal and 
coke, has also had a favourable influence on the 
Austro-Hungarian coal trade. Deliveries in- 
crease, and prices are very stiff ; likewise brown 
coal has considerably improved, and the Elbe 
traffic has again increased. From January Ist to 
end of October of present year Elbe shipments in 
brown coal were 11,680,000q., against 20,550,000 q. 
in the same period the year before, which is equal 
to a decrease of 9,000,000 q. 

In the French iron industry activity last week 
has been less regular than before, and the works 
in the Centre and North complain of the decrease 
in orders and employment. A report of the 
Frankfort Gazette from Brussels says that the 
representatives of the French works have given 
their consent to the forming of an International 
Girder Convention. 

The French coal trade is quiet, a normal in- 

quiry coming in, The coalowners of the North 
intend to join in a sort of syndicate that would 
take in hand the selling of coal, more especially 
to the blast furnace works, A fairly steady 
business, with an absence of animation in many 
trades, however, can be reported from the Belgian 
iron and steel market. Rails and girders meet 
with tolerably good demand. : 
, A normal and pretty healthy business is done 
in both engine and house coal in Belgium. Coal- 
owners, as well as consumers, report themselves 
fairly well content with the development of the 
coal industry, 








TRADE AND BUSINESS ANNOUNCE- 
MENT 


_Mr. H. F, Goipina, chief draughtsman, Taff 
Vale Railway Company, Cardiff, has been 
appointed locomotive superintendent at Penarth 
with that company. 

Mr. THomas Powgtt, formerly assistant 
Secretary, has been appointed a director and 
secretary of the Pullman Company, Limited, in 
Succession to the late Mr. John S, Marks, 





THE PATENT JOURNAL. 
Condensed from “The Illustrated Oficial Journal 
of Patents.” 


Application for Letters Patent. 


447 When inventions have been “‘ communicated” the 
name and address of the communicating party are 
printed in italics. 


16th Novenber, 1904. 


24,810. SEALING of MiLk Cuvurns, A. E. Field, Southsea, 
Hants. 

24,811. Exrincursner for Serrir Lamps, C. Wilton, 
London. 

24,512, Compingp CoaL-saverR Trivet, W. Bagna}l, 
Birmingham. 

24,813. Harpins, C. F. Couzens and A. Brown, Cardiff. 

24,814. Garrers, T. W. Hill, London. 

24,815. Sprinc WaHeets, H. F. Woodgate, Brecon, 
South Wales. 

24,816. Puzzir, E. J. Frewen, London. 

24,817. Rerose Wacons, R. Hitchcock, Taunton, 
Somerset. 

24,818. UNPUNCTURABLE Tings, E. H. Crabb and H. 
Marriott, Parkstone, Dorset. 

24,819. Maxine Yarp Trap, F. R. Lovett, Portsmouth. 

24,820. Furnaces for Mritina Marat, G. Craig, 
Glasgow. 

24,821. Fastenrne for Broom Hanpxgs, H.J. Shinkfield, 
Londo. 


n. 

24,822. Stipinc Seats for Doc Carts, J. A. Thomson, 
Edinburgh. 

24,823. Suz.tine Iron, W. H. Webb, W. G. Brettell, 
and A. J. Adamson, Liverpool. 

24,824. Vatves, T. K. Crossley and G. Jones, jun., 
Liverpool. 

24,825. Dusriess Cinpgr Sirrer, 8S. W. Bullas, 8. W. 
Bullas, jun, and F. J. end P. H. Bullas, Cradley 
Heath. 

24,826. Consrruction of Gas Furnaces, H. A. Mavor, 
Glasgow. 

24,827. Drivinc Mxecuanism of Looms for Weavine, 
A. ee, F. Leeming, and C, Hudson, Keighley, 
Yorks. 

24,828. Raisinc Erecrric Arc Lamps, W. F. Mason, 
Manchester. 

24,829. Packinas, G. F. Miller and J. Kronier, Cologne, 
Germany. 

24,830, Winpine Yarn, T. Pickles, Manchester. 

24,831. AcruaTInG TRaMwaAyY Pornts, E. Rothwell, Man- 
chester. 

24,832. Rotary Meters, T. Thorp, Manchester. 

24,833. Bearinos of Wueexs, A. W. Harrison, Liver- 


1}. 

ones, Pirge Covupuincs, J. 8. Price and E. L. G. 
Muggeridge, Southwick, Sussex. 

24,835. Fixinc RemovaBLe Covers for TyPEWRITERS, 
R. Stroud and Son, Limited, and 8. W. Turner, 
Wolverhampton. 

24,886. PENDENT and GLove Mirrors, E. H. Durban, 
Birmingham. 

24,887. InTeRNAL CompBusTION Enoings, C. Barclay, 

ive 5 

24,838, RecuLaTinc TEMPERATURE in STEAM GENERA- 
tors, R. P. Roy, London. 

24,839. Deze Ska Sounpinc Macuinugs, J. C. Dobbie, 
London. 

24,840. Process of Treatinc Soot, A. Macknight, 


London. 

24,841. Friction CLutcugs, E. T. Cleathero, Altrincham, 
Cheshire. 

24,842. Heaps of Gotr Putters, F. Hallworth, Man- 
chester. 

24,843. Fine Licurgers, R, Fuhrmann, Cologne, Ger- 
many. 

24,844. TantaLus Spreit Sranps, G. Villiers, London. 

24,845. Preventine AccipEnts in Housts, R. BE. Oddy, 


Leeds. 

24,846. Dotis’ Faces, F. E. Eaton, Co. Dublin, 
Ireland. 

24,847. CHancE Sperp Gear, G. Gilbert and E. Mushing, 


Coventry. 
24,848. Or. Lamps, H. L. Todd and W. Wright, 


London. 

24,849. Sranps for Exuiprtinc Mopg ts, A. Shacklock, 

ndaon. 

24,850. Derectinc ALTERNATING ELECTRIC CURRENTS, 
J. A. Fleming, London. 

24,851. NavIGABLE VessExs, J. Casey, London. 

24,852. Merattic Passencer Cars, G. I. 
London. 

24,853. Repuctne Fricrionat Loss in Toursings, C. 
Bauer.—(F. Herles and J. Novik, Austria.) 

24,854. Tuzs, H. Dickinson and F. R. Marshal, 
London. 

24,855. Bicycte Support, G. W. Sutton, Stevenage, 
Herts. 

24,856. Carp, H. St. J. Bare, London. 

24,857. Evecrricity Mergers, C. A. A. Capito, London. 

24,858. Musica. Horn for Motor Cars, G. Davenport, 
London. 

24,859. Mitkinec Animas, R. L. Power, London. 

24,860. NON-REFILLABLE Bottves, H, M. Wilkinson.— 
(A, Ouillié, France.) 

24,861. Macuines for InserTING Fasrentnas, A. J. 
Boult.—(United Shoe Machinery Company, United 
States.) 

24,862. Stgam Wastes, J. Miller, London. 

24,868. Markinc Goops, D. Henderson and J. E. 
Harding, London. 

24,864. Pyeumatic Tires, T. Sloper, London. 

24,865. Enve.oprs for Pygumatic Tires, T. Sloper, 

ndon. 

24,866. SuPpPLYING BorLERs with Water, P. Diamond, 


King, 


mdon. 

24 867. Supports for INCANDESCENT ManTLEs, I. M. 
Hutch and H. F. Joel, sen., Ilford, Essex. 

24,868. INTERNAL ComBusTION Enarngs, J. D. Roots, 
London. 

24,869. Propucinc ANTHRAQUINONE DERIVATIVES, 
H. E. Newton.—(The Farbenfabriken vormals Friedrich 
Bayer and Co., Germany.) 

24,870. ConpENsinac Liquips, H. W. Southworth, 
London. 

24,871. Macaine for Dritiine State, J. D. Pearson, 
London. 

24,872. Gas Msrers, T. L. Cuttell and The Anti- 
Vibration Incandescent Lighting Company, Limited, 
London. 

24,873. ReauLatine Arc Lamps, J. Brockie, London. 

24,874. ALTERNATING CURRENT GENERATORS, The 
British Thomson-Houston Company, Limited.—(The 
General Electric Company, United States.) 

24,875. ConTROLLING ELEecTric Motors, The British 
Thomson-Houston Company, Limited.—(The General 
Electric Company, United States.) 

24,876. SPEED-CHANGING Device, The British Thomson- 
Houston Company, Limited.(The General Electric 
Company, United States.)) 

24,877. Winpine Frames, P. Taylor, London. 

24,878. CrysTALLisinc SweEeTMEats, 8. J. Mackenzie 
and Co., Limited, and O. F. Maclagan, London. 

24,879. Temporary Binpsrs, F. Soennecken, London. 

24,880. SouND-TRANSMITTING TRUMPET, H. Mikorey, 
London. 

24,881. Feepinc Borris, W. R. Dodd, London. 

24,882. SicuTine Device for Firg-arMs, H. J. Haddan. 
—(M. Haeussler, Germany.) 

24,888. Device for FLusHine CisTERNs, J. Hayward, 
London. 

24,884. Bucks of Betts, H. Leuthold, London. 

24,885. APPARATUS for TREATING PyriTss, W. B. Simons, 
London. 

24,886. Rar. Jornts, J. W. Cloud, London. 

24,887. BALANcgs, A. W. Jones, London. 

24,888. Cuvoks, H. C. Petitjean, London, 

24,889. WATER-LEVEL INDICATORS, J. 
London. 

24,890. Sturrine Boxss, Davy Bros., Limited, and T. E. 
Holmes, London. 

24,801, FounTAIN Pens, F. C. Brown, London. 


Dewrance, 


24,892, MANUFACTURE of ARTIFICIAL Stong, L. E. Ford, 


24,893, Vacuum Brake Apparatus, A. London. 
24 pod Wueets for Roap Veunicies, G. 8. Ogilvie, 
on. 


24,895. VeLocirgpEs, F. Mascias, London. 

24,896. WATER-TUBE BorLeERs, J., D.C., and G. Finlay- 
son, London. 

24,897. ArracHinc Hanpies to Srinpies, J. Pollock, 


London, 

24,898. Spring Ruwninc Gear for Ventc.xs, J. R. Hill, 
London. 

24,899. Gares, J. F. McNeill, London. 

24,900, Execrric Brakes, A. L. Davis, London. 

24,901. Cycte Rims, C. H. Apsey and G, B. Duff, 
London. 

24,902, StR.kING Mecuaniso for CLocks, W. Willmann, 
London. 

24,903. Apparatus for Wasninc Gases, G. M. Capell, 

mdon, 

24,904. MeraLtic Watt Coverrines, 8S. O. Cowper- 
Coles, London. 

24,905. TasuLaTinc Mecuanism for TsrewRitine 
Macurngs, The Jarvis Typewriter and Tabulator 
Company and H. Jarvis, London. 

24,906. TREATMENT of ImpurnE Air, J. L. Garle, 
London. 

24,907. Bonrine Toots, T. Burns, London. 

24,908. Fotpinc Mai Carts, E. Baumann, London. 

24,909. Jomnts of Prpzs and Conpuits, R. Lawton, 
London. 

24,910. DevgELorinc PHorocrapuic Piartss, H. and H. 

irmann, London. 

24,911. Wrapper for Rotts of Mongy, A. J. Boult.— 
(E. F. Fietz, Germany.) 

24,912. Means for Orgratine Winpows, ©. Rosenheim 
and G. Mombel, London. 

24,913. DerercEents, E. W. Lucas, London. 

24 a, Wuesis for AvtTomosiiEes, E. E. Powers, 

mdon. 

24,915. InsuLatine Coits, J. 8. Highfield, London. 

~~ Uriisation of PrasTerR Casts, E, Latham, 

ive’ 

24,917. Traversine LappeR, G. B. H. Austin, Victoria, 
Australia. 


17th November, 1904. 


24,918. Leapinc-1n Wires for Etectric Lamps, A. C. 
Hyde, London. 

24,919. Fisninc Rop Hotpers or Rests, A. R. Barratt, 
Birmingham. 

24,920. Waeet Rims, J. Taylor.—(Les Fils de Peugeot 
Freres, France.) 

24,921, Barret Key and Lock ATTACHMENT, J.C. C. 
Coe, East Grinstead, Sussex. 

24,922. ASPHALTED PaRQueT FLoor Siass, K. Amendt, 
Cologne, Germany. 

24,923. LeveracE for Ggarep Macuing, W. E. and W. 
Howard, Longport, Staffs. 

24,924. Prvorand Stepcr Teawt Heap, G. W. Robinson, 
ag 

24,925. jTgaM GENERATORS, W. H. Northcott, 


anchester. 

24,927. Swirtcnes for ELectric Raitways, A. Marshall, 
London. 

24,928. Catenpars, A. Simmons, London. 

24,929. Pepat Mupevarp, J. 8. Anderson, Birming- 
bam. 

24,930. Maxinc Hecxue Pins, E. and T. W. Fleming, 
Keighley, Yorks. 

24,931. Workinc HypRavLic Macuinery, 8. E. Alley, 


Glasgow. 

24,932. ADVERTISING Mzans, G. Thompson.—(4. P. 
Thompson, Spain.) 

24,983. SecuRING HanpDLeEs to Sprnpxgs, G. Hall, Bir- 
mingham. 

24,934. Tapper Ho_pgr, R. McDowall, Rawtenstall, 


near Manchester. 
24,935. Pickers of Looms for Wsavine, H. Taylor, 


xX. 
24,986. DisPLAYING ADVERTISEMENTS, E. R, Barnett, 


Birmingham. 

24,987. ArtacHinc Rives to Winpow Curtains, A. Dix, 
Live 

24,938. Srzam Traps, J. and H. J, Hargreaves, Halifax. 


24,989. ApsustaBLE Swine Cor and Cuarr, A. E. 
Brookes, Blackpool. 

24,940. EartTu-cLosets, G. Bradley, Hampton Wick, 
Middlesex. 

24,941. Ventina Casks and Barreis, A. M. McQuat, 


Leeds. 

24,942. Cyctz Sranps and Carriers, G. P. Main, 
Birmingham. 

24,943. Device for Formina Stave-casks, J. Tropf, 
Berlin, Germany. 

24,944. ScHoot DesKs, A. Hoch and C. Hannemann, 
Manchester. 

24,945. Winpow Sasnes and Frames, W. J. Cowan, 
London. 

24,946. Stzam Tursines, W. Rummel, Manchester. 

24,947. Loom Mortrox, J. Rostron and T. Worman, 
Manchester. 

24,948, CaTTLE-HANPLING AFPaRaTus, I. Goldinger, 
Manchester. 

24,949. Nox-skippine Tire Devices, C. H. Wilkinson, 
Huddersfield. 

24,950. Sousp-PRopucine ApraRatus, H. B. Ostler, 


ull, 

ng MepicaL APPLIANCE, T. and J. R. Cooke, 

ndon. 

24,952. Scarrotprne, F. Swallow, Hull. 

24,953. MgmoranpuM Books, F. Greenslade, Weston- 
super- Mare. 

24,954. CARBURETTERS for Motors, L.. Campbell, Man- 
chester. 

24,955. IRon1nG Macuing, A. E. Hackingand J. Pycroft, 
Birmingham. 

24,956 Suprortine Artists’ Parst Boxss, F. Mayor, 
Sheffield. 

24,957. Exgvatinc Gear for Rotiine MILLs, Steel, 
Peech and Tozer, Limited, and M. H. Allott, 
Sheffield. 

24,958. Suspenp1nc CycLE Lamps, 8, C. Perryman, 
Birmingham. 

24,959. Tin Boxzs, G. W. Rowe, Manchester. 

24,960. ORIENTAL or TUFTED Carpets, R. L. Sandeman, 
London 


24,961. METER-REGISTERING MrcuanisM, A. McDonald, 


ndon. 

24,962. Tuse Cieaners, H. L. Greene, J. Zilliox, and 
M. H. Holmwood, London. 

24,968. CLzansinc Apparatus, G. W. and 8. G. Jones, 
London. 

24,964. SUSPENDING ARTICLES from T&NT-POLES, A. T. 
W. McCaul, London. 

24,965. Cocks for Gas Ianitine, F. 8. Grunfeld, 
London. 

24,966. InpIA-RUBBER SogstituTe, L. H. and T. G. 
Jacobs and C. 8. Brockwell, London. 

24,967. Piate Rack for KrrcuEen Ranags, H. E. Fowler, 
London. 

24,968, Carps for ADVERTISING PuRPosEs, R. C. Baker, 
London. 

24,969, ApverTiPHongs, W. F. C. Wallis and H. C. 
Mitchell, London. 

24,970. Boors, J. Fergusson, London. 

24,971. Drivinc Mgcuanism, T. L. Bainbridge, 
London. 

24,972. Preventina Liquips Ienrtinc, N. W. Van 
‘Westerborg, London. 

24,973. Apparatus for CLEANING Knivgs, C. R. Brown, 
London. 

24,974. VARIABLE Spezp Gear, Budapesti Malomé- 
itészet és Gépgydr, Podvinecz és Heisler and I, 
zduch, London, 

24, _ Gas Burner Apparatus, J. H. 

ndon. 

24,976. Stzam GunzRarors, B. B. Hill, London. 

24,977. Lerrer-copyinc Apparatus, A. D. Klaber, 


Bennet, 





mdon, 
24,978. MaGazINING and TRANSPORTING CARBONIC 





Epon A. Wultze and Gebriider Heyl G. m. b. H., 
24,979. Burwine Liquip Fugu, J. C. Merryweather, 
London. 
24,980. Recu.atine Suppcy of Gasgous Fut, J. Junk, 
ndon. 
24,981. Motor Cars and Motor Taicycigs, A. Sharp, 


ndon. 

24,982. Cycig Frames, A. Sharp, London. 

24,983. Suziis, W. Strickland, London. 

24,984. Friction Ctutrcn Mzcuanism, G. A. Parnes, 
London. 

24,985. Motor Croxgs, J. A. Prestwich, London, 

24,986. Apparatus for Pressinc Gas, W. T. Sugg, 
London. 

24,987. Fiasa-tiout, H. E. Newton.—( Fail afubriken 
vormals Friedrich Bayer and Co., Germany.) 

24,988. Covers for Pygumatic Trees, ©. Watkins, 


mdon. 

24 989. ANTI-FOULING and PRESERVATIVE Paint, G. G, 
Schobert, Birmingham. 

24,990. ManuracruRe of AtkyL Acins, 0. Imray.— 
(Farbwerke vormals Meister, Lucivsa, and Briining, 
Germany.) 

24,991. AppaRatus for CALENDERING and like OrzRa- 
tions, A. A. Whitley, J. Nuttall, and G. Bentley, 


mdon. 
24,992. Lapies’ Sxirt Suspznpgers, C. W. Martin, 


on. 

24,993. Apparatus for Conveyine and PILING TiweER, 

Southern, T. Wintringham, and 8. H. Wills, 
London. 

24,994. FERMENTATION and CLARIFICATION of ALCOHOLIC 
Liquips, A. Van de Kerckhove and A, A. L. J. Lebbe, 
London. 

24,995. Retrinc Fiax, W. M. G. Thomson, J. Shearer, 
and C. O’Brien, Dundee. 

24,996. PowgrR GENERATING ApraRatus, H. Duffield, 
London. 

24,997. Wer-press Apparatus for PargR MacHINEs, 
A. Scheufelén, London. 

24,998. Sprincs for Vesicizs, C. Vermot, London. 

—_ Spgep Inpicator for AvTomoBILEs, C. Caille, 

mdon. 
,000. Manuracturge of Merpicrsat Capsvies of 
Guoren, C. Cornu, London. 

25,001. Hay-makine Macuiwes, J. Jackson, London. 

25,002. Sairpinc Coats, Sir W. G. Armstrong, Whit- 
worth and Co., Limited, and R. Wright, London. 

25,003. Propuusion of TorPEpogs, Sir W. G. Armstrong, 
Whitworth and Co., Limited, and W. H. Sodeau, 
London. 

25,004. Srzam Borer Surerweaters, F. J. Cole, 
London. 

25,005. TRANSMISSION Gears, T. 8S. James, London. 

25,006. CarnBuretrzers for ExpLosion Morors, H. W. 
Toms, London. 

25,007. Pweomatic Trees, A. and 8. J. Woodhouse, 
London. 

25,008. NON-REFILLABLE BottTies, J. Creasy and T. 
Smith, London. 

25,009. Preskrvine Episizs, W. 8. Simpson, London. 

25,010. Propuctne Nirric Acip by Exzcrriciry, West- 
deutsche Thomasphosphat-Werke Gesellschaft mit 
Beschrinkter Haftung London. 

25,011. MECHANICALLY-FEEDING HYDRAULIC PREss- 
PLATE Presses, W. P. Thompson. —(G. and Kk, 
Kibers, Germany.) 

— Sarety Fasteners, E. Winterwerber, Liver- 


poo! 

25,013. Pirz Joints, L. Crompton, Liverpool. 

25,014. Curntine Irons, R. Kummer, Liverpool. 

25,015. Preventine Srpg-suip in Prevmatic Trees, W. 
Bentley, Liverpool. 

25,016. Topacco Pirss, J. Souheur, London. 

27,017. DiscHaRGING DIsINFECTANTs into FLUsEING 
Tawks, A. J. Day, London. 

25,018. Sappies for Suprortine Tiss, J. Nicklin, 


London. 

25,019. Piarrinc Laprss’ Bevts, C. Boden and H. M. 
Knight, London. 

25,020. ACETYLENE Miners’ Lamp, P. Wolf, London. 

25,021. Pweumatic TrrEs, O. Albrecht, London. 

25,022. Syzinor, J. Lemp, London. 

25,028. Permanent Way of Rattways, E. Gascard, 
London. 

25,024. Inrants’ Feepinc Bortiss, F. W. Perle, 


mdon. 

25,025. Fotpine TaBiE, M. Steinert, London. 

25,026. Exscrric Switch Mgcuanism, The British 
Thomson - Houston Company, Limited. — (7k 
General Electric Company, United States.) 

25,027. Etecrric Switch Mxgcuanism, The British 
Thomson-Houston Company, Limited.—({The General 
Electric Company, United States.) 

25,028. AvuromatTic Firg-arms, W. J. Whiting, Bir- 
mingham. 

18th November, 1904. 

25,029. PoTgNTIOMETER Apparatus for LocaLtsina 
Position of Fautts in Execrric Wires, T. Moore, 
Leeds. 

25,080. ATracument to Rirte for Cuttina Wires, A. 
Wallis, London. 

25,081. Carriage Door Locks, C. E. Harrison, Bir- 
mingham. 

25,082. Passacg Curtain Rop, M. E. Tomlirson, 
Kingston-upon-Hull. 

25 033. HoLtow Bass Bar, E. Withers, London. 

25,084. BrickMaKInG MacHINERY, S. Shepherd, jun., 
Sheffield. 

25.0385. AEROGRAPH APPARATUS for ARTISTS, A, Coupe, 
Manchester. 

25,036. Lamps for InverTED Gas, L. Liais, Manchester. 

25,087. VartspLe Capacity CHamBeErs, T. Thorp, 
Manchester. 

25,038. Loosz Socket Jornt, H. Sparrow, Wednes- 
bury, Staffs. 

25,039. CaRRYING INSTRUCTION CARD on CycLg, L. J. 
Kirkham, Sheffield. 

25,040. Sprine Cups for NewspaPer Fits, H. Stone 
and Son, Limited, and L. W. Stone, Banbury. 

25,041. TroLLgy Hzaps for ELecrric Tramways, W. 
Kneen, London. 

25,042. Upricut Ports for Svpportine Tents, A. Barr, 


Glasgow. 

25,048. Water VaLve for HosE ATTACHMENT, J. Pinker- 
ton, Glasgow. 

25,044. Hincep Briporgs, W. Fulton, Glasgow. 

25,045. Barrtine Down-pravoent to Gas Stovgs, G. 
H. Baldry, Bristol. 

25,046. Pztrot Motors, C. E. Simms and E. J. Blake- 
more, London. 

25,047. Horsgs’ Nosrnacs, R. Robinson, Sheffield. 

25,048. Necxtigs, A. G. Malson, Sheffield. 

25,049. Cure for Supportinc LicHT ARTICLES, A. E. 
Osborn, Plymouth. 

25,050. Removine Szav on Dip Press of Gas Retorts, 
H. Townsend, Wakefield. 

25,051. Hanpirne Loaps, T. and O. J. Meacock, 
London. 

25,052. Motor Car Dust Conpenser, G. Coddington, 
Burton-on-Trent. 

25,053. Moror Tires, H. C. Saatten, London. 

25,054. Oorsipz Szats of Tramcars, W. 8S. Page and J. 
W. Morrison, Manchester. 

25,055. Porirrers, G. Briddon, Manchester. 

25,056, PostcarD Printine Macuings, E. Graber, Tun- 
bridge Wells, Kent. 

25,057. Manuracture of Sash Putueys, A. D. Tipper, 
Wolverhampton. 

25,058. SrerEotyPine, M. Smith, Reddish, near Stock- 


port. 

25,059. Screw Botts and Nuts, E. Summerfield, 
Southampton. 

25,060. Manuracture of Cuains, E. J. Perry, Bir- 
mingham. 

25,061. Manpo.ings, A. L. Copeland, Manchester. 

25,062. Starr Rops and Evgs, J. A. Richards, Bir- 
mingham. 

25,068. Lupricators, Perry and Co., Limited, and J, 
W. Bayliss, Birmingham. 

25,064. Cycte Sappigs, J. B, Brooks and J. Holt, 
Birmingham. 
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25,066. Drawine IntRuUMENTs, J. Tough, Birmingham. 

25.067. Apratinc and Draininc Fitter Berns, W. 
Oates, Halifax. 

25,063. Motor Cycugs, A. A. Scott, Bradford. 

25,069. Moror-priven Tri-cars, W. F. C. Ward, 
Beckenham, Kent. 

25,070. SanrTaRy Parer Howpers, J. Barnes. Harrow. 

25,071. Borriine of AgRaTeD Liquips, R. N. Dodd, 
Live 

25,072. Terminats for Evecrric Main Swirtcugs, J. 
R. ig, jun., WwW. 

25,073. MBINED GRIPPER 
Frankenburg, Birmingham. 

" is for CONNECTING 

Bird, Birmingham. 

25,075. Foe Siena, F. Self, London. 

25,076. Compounp of Corrgg and Mik, J. R. Hat- 
maker, Paris. 

25,077. Dryminc Bioop and F.ivip Exrracts, J. R. 
Hatmmaker, Paris. 

25,078. Execrric Ianttion Devices, E. Aron.—(L. 
Boulez, France.) 

25,079. Apparatus for Maxina Miik, G. Kunich, 
London. 

25,080. INVERTED INCANDESCENT Gas Lamps, M. Kay, 


and Expanpger, H. 


Drarr Traces, D. 


on. 

£5,081. Fasteninc for Broocugs, C. M. MacGeorge, 
Sutton, Surrey. 

25,082. Watcuss, L. Grissl. London. 

25,088. Automatic Piano Pvaysrs, F. Wilkinson and 
H. B. Swift, London. 

25,084. SELF - PROPELLED Roap VEHICLES, E. E. 
Lehwess, London. 

25,085. Sgcurtrnc Rartway RalIis to SLezpsrs, R. R. 
Cal don. 


25,086. Coat-cuttine Macuines, G. W. Bousfield, H. 
M. Lane, and M. W. Robinson. London 

25,087. TooL-caRRYING Cains for CoaL-curtinc Ma- 
cHuines, G. W. Bousfield, H. M. Lane, and M. W. 
Robinson, London. 

25,088. a Cyciz Frames, J. Pollitt and H. Smith, 

ventry. 

25,089. Tastes with Fotpine Supports, P. H. Ayres 
and W. H. Kanarens, London. 

25,090. Devices for MarxK1nc Boots, E. J. Passingham, 


mdon. 

25,091. Fountain Psns, A. M. Flack.—(J. W. Williams, 
United States.) 

25,092. Writine Ink, A. M. Flack.—(/J. W. Williams, 
United States ) 

25,098. Fencine. C. R. Lloyd, London, 

25,004. ALarm CLock and PHonocrapa, J. A. Wozen- 
eraft, London. 

25,095. Exxecrric AccumuLators, E. W. Jungner, 


mdon. 
25,096. Borriss, E. Haupt, London. 
25,097. Hiners, W. H. Wilson, London. 
a. Packinc for Guass Piates, A. J. Leaper, 
ndon. 
25,099. Mountine STeRgoTYPEs and ELEctrotyPpss, J. 
A. Corey, London. 
25,100. Fisninc Regrs, A. G. Bessemer, jun., and T. 
Petersen, London. 
25,101. AUTOMATICALLY-OPERATED Musicat INSTRU- 
ments, I. B. Smith, London. 
25,102. A New Tin-opener, F. Nusch.—(¢. Bernard, 
France.) 
=, Sarery Locks, J. Baum and J. Lenker, 
ni 


on. 
25,104. Luminous ATTRACTIONS, F, Nusch.—(M. Mortet, 
rance. 

25,105. Device for DisTINGUISHING between the PoLEs 
of an Execrric Circuit, H. G. Prested, London. 

25,106. RecuLaTINe ELEctTRIc CuRRENT, H. G. Prested, 
London. 

25,107. Mancracturg of SuLpHo-CyAnipDk, J. Tcherniac, 
London. 

R. Wales, 

Jordan, 


and R. 


25,108. COIN - CONTROLLED MACHINES, 
London. 
25,109. Disptay Stanp for Brusnes, L. E. 
London. 

25,110. Hoor-paps for Horses, W. Barber 

nton, London. 

25,111. Spinnmya and Dovstine Procssses, 8. Z. de 
Ferranti, London. 

25,112. Erecrric Licut Systems, H. H. Lake.—(C. A. 
Gould, United States.) 

25,118. Comn-FREED Gas Meters, B. R. Beale, London. 

25,114. Exgcrric Accumucators, J. M. de la Croix 
and H. F. Joel, London. 

25,115. Hzatinc Rupper Trres, W. B. Lake and E. F. 
Elliot, London. 

25,116. SzpaRaTiInG Gotp from other Marsriat, G. 
Moare, London. 

25,117. Screw Wrencugs, V. Eiselt, London. 

25,118. Sarety Device for Trains, M. Knorn, London. 

25,119. SCREW-THREADED Tenons, C. M. White.—(J. A. 
Wilkinson, United States.) 

25,120. Fornirurs, C. M. White.—(J. A. Wilkinson, 
United States.) 

25,121. Cuarrs, C. M. White.—(J. A. Wilkinson, United 
States.) 

25,122. Bent Woopgen Parts, C. M. White.—(J. A. 
Wilkinson, United States.) 

25,123. Banpers’ Cuarrs, C. M. White.—(/. A. Wilkin- 
son, United States.) 

25,124. Cuairs, C. M. White.—(/J. A. Wilkinson, United 


ates.) 
7. Cuarrs, C. M. White.—(J. A. Wilkinson, United 
‘tates. 


es. 
25,126. Venetian Buinps, D. W. Wells, London. 
25,127. MouLpING CanDLEgs, W. H. Day and W. Murch, 


mdon. 
25,128. ELECTRICALLY INSULATING MaTERIAL, U. Marga, 
London, 
25,129. Evecrric Brakine Apparatus, W. P. Thomp- 
son.—{L. Stamm and BE, D. Lewis, United States.) 
25,180. Device for Sgatinc Jars, J. G. Shearer, 
verpoo! 
25,131. Biovse ApJusTErRs, A. Jones and R. J. and M. 
berts, Liverpool. 
25,132. Apparatus for Game of Sxiu1, E. L. Evans, 


verpool. 
25,133. SEwinc MacHINE Mecuanism, A. Laubecher, 


mdon. 

25,184. Spinninc Processes, 8. Z. de Fvrranti, 
London. 

25,135. DouBLE-acTInc Sprinc Hincgs, E. Bommer, 
London. 

25,136. Dark Stripes for Pootooraruy, H. H. Crosbie, 


ndaon. 
25,137. Box Fastexinas, Sir B. Scott and D. Taylor, 
London. 
25,188. CLosine Lips of Retorts, A. Hilson and A. J. 
Wilton, London. 


19th November, 1904. 


25,139. Hotper for Curtarn Poxes, H. A. Schmitz, 
Cologne, Germany. 

25,140. VENTILATORS, W. C. Morison, Wolverhampton. 

25,141. WeicHInG Macutng, J. Dobson and H. Pooley 
and Son, Limited, Birmingharc. 

25,142. Erayt CHLorRIpE INHALERS, 

icester. 
25,143. Hat Wire, W. H. Johnson and T. Heys, Man- 


chester. 
25,144. Lapres’ Motor Drivine Coat, I. Finberg, 


A. Browne, 


mdon. 

25,145. Locks for TRAVELLING Trunks, A. Bates, 
Wolverhampton. , 

25,146. Gotr Ciuss, J. R. Brown, Glasgow. 

25,147. RevoLvine SprinkKiers, J. Bolton and M. W. 
Mills, Manchester. 

25,148. PorTaBLE Oven Wacons, F. White and W. J. 
Jackson, Manchester. 

ay 0d Governor for Marine Encines, T. Fordyce, 
3 ow. 

25,150. Frxina Spouts to Kerrizs, E. Stevens, Bir- 
mingham. 

eo Macutne for Diaorno Porators, J. Ball, West 
Kirby. 





25,152. Dravcut PrREvENTER, T. Thornton, Bury, 
aAncs. 

25,153. Brus, J. Adderley, Longton, Staffs. 

25,154. Taste ATTacHMENT for Bepstgaps, G. L. 
Harrison, Stockton-on-Tees. 

25,155. DisPLAYING ADVERTISEMENTs, J. Dyson, Man- 
chester. 

Rsrusk Desrructors, F. Wellerman, Man- 


er. 
INTERNAL CompBusTIoN Enaings, J. W. Seal, 
London, 

25,158. Insote for Boots, H. MacKintosh, G. A. 
Stewart, and D..M. MacKenzie, Glasgow. 

— Frreptace, A. H. Corn, Stoke-on-Trent, 

taffs. 

25,1060. Coke Conveyors, A. W. Bennis, Manchester. 

25,161. INTERNAL ComBusTION Enoings, Sir J. W. 
Ottley and A. W. Brightmore, Egham, Surrey. 

25,162. Frreptacers, D. Russell, Leeds. 

25,168. Coatina Surraces with Guass, F. J. Clinch- 
Jones, Leamington Spa, Warwick. 

25,164. Bruits for Conveyine Coat, A. W. Storey, Man- 
chester. 

25,165. MoRDANTING VEGETABLE Freres, The Calico 
Printers’ Association, Limited, and W. Warr, Man- 
chester. 

25,166. TreatiING VEeGETABLe Freres, The Calico 
Printers’ Association, Limited, and W. Warr, Man- 
chester. 

25,167. TREATING VEGETABLE Fisres, The Calico 
Printers’ Association, Limited, and W. Warr, Man- 
chester. 

25,168. Szacine Bott.ss, J. E. L. Barnes.—(The Crown 
Cork and Seal Company, United States.) 

25,169. Borrte Seats, J. E. L. Barnes.—(The Crown 
Cork and Seal Company, United States ) 

25,170. Borrte Sgats, J. E. L. Barnes.—(The Crown 
Cork and Seal Company, United States.) 

25,171. E.ectric Licnut Barus, J. Scott, Liverpool. 

25,172. Dynamo ELEecrric Macuings, 8. T. Webster, 
Liverpool. 

25,173. Apparatus for WasHING CLorugs, V. Lord, 

anchester. 

25,174, ANNEALING Cast [Ron CyLinpErs, 8. Wheldon, 
Manchester. 

25,175. ExvecrricaL Timinc Apparatus, G. Higgin- 
botham, Manchester. 

25,176. RErRicERaToRS, P. Robinson, Birmingham. 

25,177. ViengTrer for PHotrocrapsic Fits, G. W. 
Morgan, Aberdeen. 

25,178. Trp Wacons, A. 8, Nelson, London. 

25,179. Piano ATTacHMENT, A. Pattinson and J. Ross, 


Glasgow. 

25,180. Printine Tickets, D. Carlaw, sen., D. Carlaw, 
jun., and A. L, and J. W. Carlaw, Glasgow. 

25,181. Ergcrric Lamps, C. P. J. Fitzsimon, Dublin. 

25,182. Screw Nut Securer, F. van Thial, Ditisseldorf, 
Germany. 

25,183. Fastentna Books in Cases, J. P. Petty, 
London. 

25 184. .AppaARatTus for Dgatine PLayine Carps, C. 
Tuckfield and W. G. de F. Garland, East Molesey, 
Surrey. 

25,185. PRopucinG INCANDESCENT Gas Licut, E. Salzen- 
berg, London. 

25,186. Device for Givinc Warninc when Tres 
BECOME Der.aTeD, H. Hunt, London. 

25,187. DuRaBLE StREET Pavements, J. von Prunk’l, 
London. 

25,188. Dravent Mecuanism of Wacons, G. Hoare 
London. 

25,189. Composition for ELecrric Conpuits, R. Starke, 
London. 

25,190. AceTYLENE Gas Generators, C. H. Worsnop, 
Halifax. 

25,191. Congrer for ELecTRicTRANsMIssIon, G. Magini, 

ndon. 

25,192. Prgomatic Braxss, J. W. Cloud, London. 

25,193. AppLiaNce for Hotpine Cycugs, A. J. Hands, 
Birmingham. 

25,194. Oi. Stovss, H. Cole, Birmingham. 

25,195. Marine Governor for Stgam Encrngs, P. J. 
Perry, Leytonstone, Essex. 

25,196. Powgr Factor of ALTERNATING CURRENT CIR- 
cuits, The British Thomson-Houston Company, 
Limited. —(The General Electric Company, United 
States.) 

25,197. VentiLation for Caps, R. Rowley and J. Kal- 
manowitch, London. 

25,198. Enemas, J. J. Purdie, London. 

25,199. Internat ComBusTion Torpines, F. Wind- 
hausen, London. 

25,200. Funyets, E. Hillam, London. 

25,201. Gus Movntines, Sir W. G. Armstrong, Whit- 
worth and Co., Limited, and A. G. cock, 
London. 

25,202. Printine, C. Janzer, London. 

25,208. ExpansrBLe Lepcers, T. R. Dewell, London. 

25,204. SgparatTinG Souip Particiges, A. P. 8S. Mac- 
quisten, London. 

25,205. CARBURETTERS, J. A. Torrens, London. 

25,206. Fiy-catcners, O. Tewes and W. Pietsch, 
Liverpool. 

25,207. Preparations for Removine Harr, J. B. 
Leatherbarrow, Liverpool. 

25,208. Dygine, &c., TexTILE Mareriats, L. Détré, 
London. 

25,209. Enpigess Conveyors, H. H. G. Etcheverry, 
London. 

25,210. Drivinc ARRANGEMENTS for Motor Cars, R. 
Schwenke, London. 

25,211. Conrrivance for Practisine SHoortine, F. 
Courtinade, London. 

25,212. CansuretTers, F. W. Howorth. —(Akt.-Ges. 
vorm. F, Martini and Co., Switzerland.) 

25,213. TreEaTiIne Gases, A. W. Mathys.--(/. Gayley, 
United States.) 

25,214. Macuines for Expanpino SiitTEep Suesgts, H. 
H. Lake.—(L. EB. Cui tis and 0. Bradford, United States.) 

25,215. SHocK-DEADENING Brake for VsuiciEs, T. 
Bergmann, London. 

25,216. Apparatus for Maxine Sotvurtions, J. W. 
Mackenzie.—(J. U. Lloyd, United States.) 

25,217. Sanp-Box, E. von Planta, London. 

25,218. ENcLoseD ELEcTRO-maGngT, D. Perret, London. 

25,219. Prorgcrive Systems for Erectrric DisTrisu- 
TION Lines, L. Wilson, London. 

25,220. -Prorective Systems for E:ectric Distrisv- 
tion Livgs, L. Wilson, London. 

25,221. Manuracturinc Purge Lactic Actp, A. J. 
Boult.—(C. H. Boehringer and Sohn, ew 

25,222. Rotary Pumps, H, Handoll and R. J. White, 


on. 
25,223. Gams, W. J. Hogben, London. 
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25,224. Matrressss, D. P. Edwards, jun., Cardiff. 

25,225. WasTE PREVENTING VALVE for WaTER SUPPLY, 
G. A. Becks, London. 

25,226. Meat Vans, The Metropolitan Amalgamated 
Railway Carriage and Wagon Company, Limited, 
and A. E. Morgan, Birmingham. 

25,227. Brick Kits, J. Hamblet, Birmingham. 

25,228. Hammers, E. H. Hill, Sheffield. 

25,229. Linines of Rotary Pumps, C. and A, Hillier, 
tg 

25,230. Ispow CLEANER, A. Williams, Redditch, 
Worcester. 

25,231. Burrers of SxHuttte Boxes of Looms, H. 
Taylor, Halifax. 

25,232. Pincu-orip Buckugs, T. A. Smith, Birming- 


m. 

25,2338. Macutngs for Frnisnisa Fett Hat Bopiss, R. 
J.C. Mitchell and J. Eaton, Manchester. 

25,234, Routers for Fintsnine Fext, R. J. C. Mitchell 
and J. Eaton, Manchester. 

25,235. IanrTion Prvos, J. T. Taylor and W. Lawson, 
Middlesbrough, Yorks. 

25,236. Box and Sap Irons, J. Evans, Wolverhampton. 

25,287. StopPrina PROPELLER DRIVEN BY EXPLOSIVE, 
A. H. Webber, Great Yarmouth. 

25,238. ATTACHING SroppERs to Botties, J, W. Daw- 
son, Glasgow, 





25,289, Exastic Braces, J. F. Hurst, Manchester. 

25,240. OrnGaN SwELL-Box SauTTER OPENER, L. J. 
Boyd and J. H. Ryan, Dublin. 

25,241. Ranowg Finpers, C. and H. C. Beck, London. 

25,242. Butron Hoxes for Sart Corrs, : Masters, 
Manchester. 

——_. System of Tevernongs, H. B. Stocks, Man- 
chester. 

25,244. Gavaxs for Carpenters, ©. Ilorsman, Bir- 
mingham, 

25,245. AppLyinc CoLours to Picrurgs, J. Linnett, 
jun., Coventry. 

25,246. Hotper for Heapacue Penci1s, H. Engelhardt, 
Cologne, Germany. 

25,247. Means for Extinauisnine Fire, W. Miller, 
Glasgow. 

25,248. Execrric lenition Apparatus, W. C. Priestley 
and B. Holroyd, Leeds. 

25,249. Etectric Switcuss, E. Talbot and D. Méndey, 
Sheffield. 

25,250 Casgs for Packine Borrties, H. J. 8. Brown, 


mdon. 
25,251. Or Box, J. Wood, Manchester. 
25,252. Paintinc Texti.k Farrics, W. Spears, Man- 
chester, 
— Vaporiser, R. G. Bickerton and J. Gunnill, 


Goole. 

25,254. BicyctR Rrake, J. A. Cavanagh, Abbeyleix, 
Queen's Co., treland. 

25.255. AutomaTIC Gas-LIGHTER, Gesellschaft fiir 
Farbenfabrikation m. b. H. and A, Rosenberg, 
London. 

25,256. GRAMOPHONE Sounp Boxgs, KR. 8. Eckhardt 
and C. J. W. Hanson, London. 

25,257. Szep Pianters, J. M. Roberts, London. 

25,258. Furnaces for Borters, W. G. Potter, London. 

25,259. Caancg and Ticket Vist, F. A. Kress and R. 

Long, London. 

269, ADJUSTABLE CHECK VALVE for FLutps, J. Peschek, 

London. 

25,261. Topacco Pipgs, A. Dunhili, London. 

25,262. Comprnation Cover, H. V. Letts, London. 

G. R. Martin and H. T. 


25 


25,264. Saigups for Pygumaric TiRED WueExs, W. and 
W. H Shaw, Birmingham. 

25,265, StoracE Bartrery, A. J. Roult.—(Acev mulatoren 
und Electricitéts-werke-Act.-Ges. vormals W. A. Boese 
aad Co., Germany.) 

,266. Boor Macuingery, W. Heaton, London. 
25,267. Boox-stanps, E. Parker, London. 
25,268, Gear Work of Bicyciss, F. Elkington, Romford, 


X, 
25,269. Rotary Enorngs, J. H. Corthesy and G. F. 
Griffin, London. 
25,270. Sotrzr for ALuminivm, P. J. Jackson, London. 
25,271. Eco Beater, E. M. Morgan, Lordon. 
25,272. Cincu.atine Liquips in Tanks, G, E. Dunton, 


ndaon. 

25,273. Harr Nat, B. J. B. Mills.—(J. Gikuet, France.) 

25,274. Crosets, D. T., F. J., and E. Bostel, London. 

25,275. CuTtinc BaveLLep TooTusp WuEg18, E. Dubosc, 
London. 

25,276. Vapour Exrcrric Lamps, The British Thom- 
son - Houston Company, Limited.—(7The General 
Electric Company, United States.) 

25.277. VARIABLE-SPEED Drivine Mecuaniem, W. C. Lea, 
London. 

a aos Bucket Conveyors, M. Graham, 


mdon. 

25,279. Horse AcruaTED Brake, A. W. Gillum, Bir- 
mingham. 

25,280. AcrTYLENE Lamps, G. Polkey and G. Polkey, 
Limited, London. 

25,281. PurniryiInc Fesp-watsr, J.-B. Lemaire- 
Destombs, London. 

= Soo, ‘Siemens and Halske Akt.-Ges., 

mdon. 

25,288. Courtine for Hose Pipes, R. G. McDowell, 
London. 

25,284. Discuarce of Dyvgp Texttte Faprics, J. Y. 
a Anilin and Soda Fabrik, Ger- 
many. 

25,285. Wasn-pasins. C. A. James, London, 

25,286. Sapp.gs, J. Richard, London. 

25,287. Macuines for WasHine Bort.as, E. E. Hanna, 
London. 

25,288. Pgpars, E. Germaine and L. C. Hacusser, 
London. 

25,289. BuiLpIne BLoc ks, T. Podmore, London. 

ee WasHinc Macuings, F. Hill, 

mdon. 

25,291. APPLYING FLY-LEavges to Esp Siowatures of 

Ks, W. P. Thompson.—(W. L. Lewis, United 
States.) 
25,292. WargrProor Trousers, G. J. L. Coustou, 


ndon. 

25,293. Licntina Gas by Ciockwork, C. C, Wild- 
schiddtz, London. 

25,204. Cuanog Spgep Gear for Cycuzs, C. H. Butlin, 


on. 
25,295. Spgep CHANGING Mecuayism, H. G. Giffard, 
London. 
25,296. PREPARING ARTIFICIAL SILK, F. Todtenhaupt, 
London. 
25,297. Markine “ Hanps” in Carp Games, A. W. 8. 
Pockiinton, London. 
25,298. Sacks, G. Leue, London. 
25,299. Water Meters, W. G. Volz, Liverpool. 
25,300. MEcHANICAL ADvERTIsING, T. Kosugi, London. 
25,801. Exastic Tires for Wueris, J. 8. Smith, 
London. 
25,802. Apacus for TzacHING AkITHMETIC, J.T. Reeve, 
London. 
25,308. Sewinc CIRCULAR Portionsof FasRic, F. Wever, 
mdon. 
25,304. WarMiInG Rattway Carriacgs, N. J. Raps, 
London. 
25,305. Reinrorcine Stups, B. L. D’Aubigné, London. 
25,306. Syvrinogs, A. J. Boult.—(M. 0. Groh, Germany ) 
25,807. Vomirino Kigrs, A. J. Boult.—(#. D. Jefferson, 
United States.) 
25,308, Gas for MaNuracTURING Porposss, G. Gauthier, 
London. 
25,809. MetrHop of “Tarrinc” Broken Siac, E. P. 
Hooley and The Tar M Purnell Hooley’s 
Patent) Syndicate, Limited, London. 
ee. Sey EARTHENWARE Cocks, C. Ruppel, 
mdon. 


25,311. Orpgr and Invoice Forms, R. Thompson, 
London. 

25,312. Suass for Return Esps of Sreps, J. Rule, 
on. 

25,318. CyLinpgrs for Stzam Enotngs, R. Eltringham, 


on. 
— Pant for ScrgENING Raervuss, H. G. Trudgett, 
ndon, 

25,815. CoLLaAPsiBLE Framework for Tents, B. T. 
Wrinch, London. 

25,816. VeceTaBLe Servers. 8S. Harwarth, London. 

25.317. Lamps for Motor Vanicies, W. H. Croker, 
London. 

25,318. Printinc Rouuers, J. H. Stark and C. G. 
Barcus, London. 

25,819. TRANSMISSION GEARING for MoToR VEHICLES, A. 
H. Crockford, on. 

25,820. Forwace for ANNEALING SuHeET Mera, O. 
Miiller, London. 

25,321. Tires for WueEts of Ventcues, A. A. Gellynck, 


ndon. 
25,822. Wugzts for Roap Veuicies, H. 8. Halford, 


ndon. 
25,328. Penciis, J. D. R. Lamson, London. 
25,324. Tap-HOLE Stopper for Barrers, A. Cousen, 
Loni 


on. 
25,325. Tap-HoLE Cxiosure for Cass, A. Cousen, 


on. 
25,326. Yarp for Mgasurine CiotH, J. W. Mackenzie. 
—(0. Forsmann, Sweden.) 


22nd November, 1904. 


25,327. Preventine Dravoent through Doors, BE. R 
Barnett, Birmingham, 





—= 
25,328, ApsusTaBLE ScROLL, H. V. Holme: 
25,829. ELEcTRIcaL MgasuRING Insrmvaewra, GPO 
mi Fiahet, West Ealing, Middlesex. eh. 
m 'ANLIGHT OPENERS, H. cle 
Manchester, nit Mewgood, Eccles, near 
25,381. ELecrrotytic CEéLts, 
worth-in-Widnes, Lancs, 
25,332. CLoTH STEAMING 
Bradford. 
25,333. Winpow Sasu Corp Fasteners, 
Dundee. 
25,334, Firrinas for Winpows, W. L. 


J. Hargreaves, Farng. 


APPARATOS, J, Hollings, 


RC. Ross, 

Bt, Hamilton, 

25,335. R®PAIRING INDIA-RUBBER TIREs, 
Manchester, 


25,336, Lamps, G. Wilkinson, Halifax, 
25,387, ConpIMENT Racerractas, E. Hitch, Birming. 


R. A, Smith, 


m, 
25,338. Toots for Woop-worktna, 8. C. Fo’, 
urn, Lancs. 

25,339. Door Hopgrs, E. G. May, Glasgow. 

25,840. Bect Fasteners, |. Jackson, Manchester, 

25,841. Lowerino of Music Stoots, J. Ashwoyt}, Hyde 
Cheshire. : ’ 

a Wire Marrresses, R. P. Taunton, Birming. 


‘5 Black. 


25,343. Paps for Fett Hat Pouncinc Macuiyes, & 
Garner, A. Turner, and Turner, Atherton and (o, 
Limited, Manchester, " 

25,344. APPARATUS for MINERS’ TRAMS, W. Galloway 

vi 


ristol. 

25 345. Fixina Hanpies to Brooms, P. |; 
Live 1. 

25,846. rh A. Chandler, Birmingham. 

25,347. EsgctorR Mxcnanism for SMALL-aRws, T, D, 
Cross and H. Jones, Birmingham. i 

25.348. MANUFACTURE Of PNEUMATIC Tires, A. E, Beck 
Earlswood, Warwick. . 

25,349. INTERNAL CompUsTION ENGINES, A. E. Beck 
Earlswood, Warwick. : 

25.850. SasH Fasteners, J. E. Leatherland, Birming. 
ham. 

25,351. 
Liverpoo! 

25,852. Coat Hosts, G. L. Scott, jun., and W. Hodg- 
son, Manchester. 

25,853, ADJUSTABLE HANDLE-BaR, F. Smith, Glasgow, 

25,854. Manuracturs of SucpHate of Iron, W. Garro. 
way, Glasgow. 

25,355. NON-REFILLABLE Bortries, G. Audley, T, K, 
Crossle 


y, and G, Jones, jun., re 
25,356. Fezp Pomes, J. C. Harrison, Bowness-on-Wip. 
dermere, Westmorland. 
25,357. AvToMaTIC WEIGHING Macutngs, W. E. Hipking 
and C, F. kbane, Birmingham. 
25,358. WeicHinc Macutngs, W. E. Hipkins, Birming. 


Taylor, 


NON-REFILLABLE Borrizes, J. H. l'homas, 


m. 
25,859. Suarts for Parampucators, W. G. Maury, 


s. 
25,360. Motor Car Horys, A. Dunhill, London. 
25,361. Apparatus for Srgam Generators, R. P. Roy, 


on. 

25,362. Sipe Tirprinc Wacons, D. Stewart and Co, 
(1902). Limited, and T. Wishart, London. 

25,363. Taamways, W. E. Kenway, London. 

25,364. Device for Benpino Toses, E. Frohlich, Cologne 
Germany. 

25,365. Twin Screw Pumps, W. H. Robinson, London, 

=. Asa Tray for RatLway Veuicues, J. ‘I. Reade, 


as 
25,367. ARTICLES of WEARING AppaREL, 8. P. Farmer, 
Lond 


on. 

25,368. Apparatus for VULCANISING TIRE Covers, H, 
H. Frost, London. 

25,369. Propvcts for Meptcat Usg, W. H. Williarns.~ 


(C. von Fovell, Germany.) 








SELECTED AMERICAN PATENTS. 
From the United States Patent-office Official Gazette, 


770,736. Evastic Fiuiw Torte, W. J. Cartirright, 
New York, N.Y.—Filed May 10th, 1904. 
Claim.—({1) An elastic fluid turbine having «a wheel 
rovided with buckets, such buckets having their 
nlets of greater area in cross section than 
their outlets, and an expansion nozzle arranged to 
deliver the elastic fluid to such buckets. (2) An 
elastic fluid turbine having a wheel with compression 
buckets, the walls of said buckets at the outlets being 


[770.736] 


* 
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flexible to close the outlets under external pressure. 
(8) An e astic fluid turbine comprising a wheel formed 
with a peripheral channel and plates dividing said 
channel into buckets, said plates being extended 
beyond the rim of the wheel and flexible to close the 
outlets of the buckets under external pressure. 


770,872. Expiosive Enoine, H. Sihnlein, Wiesbaden, 
Germany.—Filed October 4th, 1899. 

Claim.—({1) An ——— engine, comprising 4 
cylinder, its piston dividing the same int» explosion 
and pamping chambers, a source of explosive fiuid 
supply and a receiver in perpetual communication 
with said source of supply and with the pumping 
chamber of said cylinder, and piston-controlled admis- 
sion and exhaust ports in communication with the 
receiver and the atmosphere respectively, said parts 
organised to cause a charge of explosive fluid to flow 


from said source of supply to and expand in the 
receiver on the instroke of the piston, to compress 
said charge and admit it to the explosion chamber at 
or about at the completion of the outstroke of the pis- 
ton and simultaneously uncover the exhaust port, 
whereby the inflowing compressed charge of explosive 
fluid explanding into the explosion chamber ser ves to 
drive out the products of bustion, and is again 
compressed on the next instroke of the piston hefore 
ignition, for the purpose set forth. 
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RECENT LOCOMOTIVE WORK ON THE 
LONDON AND NORTH-WESTERN RAILWAY. 
By CHARLES Rovus-MARTEN. 

No. IIL* 


Berore leaving Mr. Whale’s “ Precursor” engines and 
their work, I should like to notice two instances which 
have come under my personal observation since writing 
my previous article. One of these engines, No. 659, 
Dreadnought, was on the 2p.m. Anglo-Scottish Corridor 
Dining-car Express from Euston. I travelled in that 
train as far as Rugby. The load was officially reckoned 
as “194 coaches,” the total weight behind the tender, 
including passengers, luggage, staff, and stores, being 
approximately 390 tons. A considerable part of the run 
to Rughy was made dead in the teeth of a furious snow- 
blizzard, which kept the rails in a state of constant 
slipperiness ; nevertheless the iocomotive, although neces- 
sarily impeded, never seemed in even momentary 
difficulty. Starting from Willesden, Sudbury (24 miles) 
was passed in 4 min. 49 sec., a speed of 40 miles an hour 
having already been reached. The following 3} uphill 
miles to Harrow were covered in 44 minutes, and Bushey 
was passed precisely six minutes later, the distance 
between the two stations being 4} miles, and the average 
speed, therefore, 47:8 miles an hour. The short level 
length thence to Watford enabled a rate of 56:2 miles an 
hour to be reached, and the fourteen miles climb to the 
Tring summit was begun at that speed. It had fallen to 
51°1 miles an hour at Langley, 50 at Boxmoor, and 47°4 
at Berkhamsted, and finally dropped to 46°4 three miles 
short of the summit, but then it recovered, and a rate of 
50 miles an hour was attained half a mile before the Tring 
summit was topped. The subsequent 20} miles, mostly 
on a slight downhill grade, occupied 20 min. 4 sec., the 
speed being kept at a very even and steady rate. Then 
came the 7 miles rise at 1 in 330 to 1 in 335 past Roade. 
Up this ascent our minimum rate was 49°5 miles an 
hour, and up the final bit of 1 in 340 to the Kilsby Tunnel 
51'1. Rugby was reached in 87 min. 55 sec. from 
Willesden. Thus the run was made in five seconds less 
than booked time, in the teeth of a fierce snow-blizzard, 
and on an excessively slippery rail. 

My return journey from Rugby was made with the 
1.45 p.m. express, which is a huge combination of Liver- 
pool, Manchester, Carlisle, Holyhead, Birmingham, and 
Leamington portions. In this case it totalled “214 coaches,” 
and weighed approximately 412 tons behind the tender. 
The engine, of the “ Precursor” class, was an old friend, 
No. 2, Simoom. I regret that I omitted to note who was 
the driver in this case, for he certainly handled the engine 
very skilfully under difficult conditions. Thus, in the 
first place, snow, frost, and mist prevailed, making the 
metals slippery ; secondly, some ice got into the vacuum 
brake, preventing its being entirely taken off; thirdly, we 
had a permanent way slack near Blisworth; and fourthly, 
some of the tubes became choked during the ascent of the 
bank to Tring, which both retarded our ascent of the 1 in 
330 grade, and also compelled the driver to shut off steam 
in order to blow them clear, after we had passed the 
summit, which brought down our speed to 50 miles an 
hour, when it should have been nearer 70. Neverthe- 
less, so well did Mr. Whale’s engine do its work that 
instead of any time being lost, as it well might have been 
in such circumstances with a load of 412 tons and no pilot 
assistance, Simoom actually gained 3} minutes on the 
514 miles an hour booking, making the run of 77 miles 
from Rugby to Willesden in 86 min. 44 sec., and thus 
averaging 53°3 miles an hour from start to stop. Leaving 

tugby on an up grade of 1 in 364, we attained 40 miles 
an hour in three miles from the start. Up the 1 in 826 
approaching Roade, the speed did not go below 52-8 miles 
an hour. Bletchley, 353 miles, was passed in 41 min: 
58 sec. from Rugby. Up the bank to Tring a minimum 
rate of 47°4 miles an hour was maintained until the partial 
choking of the tubes already mentioned brought it down to 
45, and finally to 42-8 in the last three miles to the summit. 
The downhill time to the Willesden stop from Tring was 
26 min. 31 sec. for the 26} miles, 2 min. being lost as above 
described at the beginning of the descent. On the same 
day, No. 412, Marquis, of the same class—originally named 
Alfred Paget—kept time from Willesden to Blisworth on 
the 9.20 a.m. ex-Euston—the fastest booked train on the 
London and North-Western, in spite of the weather ; but 
then the run was spoiled by signal delays, as was also the 
up-run of the same engine. Judging the “ tree by its 
fruits,” I do not hesitate to assert that Mr. Whale’s new 
engines have abundantly justified their existence, and 
have also demonstrated with what certainty even the 
heavy and fast-timed London and North-Western 
expresses can be run with punctuality, if only a suitable 
type of locomotive be employed, and be made to do its 
work, and also how needless has been the long employ- 
ment of assisting engines “up whose chimneys,” as a 
very eminent engineer once observed, “the shareholders’ 
dividends have so long been puffed.” 

T now come to the drastic change with which Mr. 
Whale has, at a stroke, converted certain members of a 
race of relative sluggards into active and efficient engines. 
I have used the more disparaging term in its relative 
sense, for I have found not only the larger “Alfred the 
Great” class of four-cylinder compounds, but also the 
earlier and smaller “ Jubilee” class, do very good work at 
times with loads and speeds suited to their particular 
tastes. The misfortune was that these tastes had to be 
so studiously considered and indulged as to make it by no 
means easy to classify their duties. Thus in their 
original shape they would take a very heavy load at 
medium speed, ora light load at fairly high speed, but 
with a heavy load if booked at a really high average rate, 
¢.9 54 to 57 miles an hour, they invariably—in my 
experience, and in that of many friends—failed to keep 
time, and so had to be assisted by pilots. When they had 
either a “Problem "—7ft. 6in. single—or a “ Precedent ”— 
6ft. 6in. coupled—in front, they did well enough. They 


* No, IL. appeared November 25th. 


did the pulling, and the pilots made the running; thus, 
between the two, punctuality was often achieved, but 
with loads only “84” to “124” coaches—as officially com- 
puted—per engine, manifestly not an economical mode 
of working. 

When the pioneer of Mr. Webb’s four-cylinder com- 
pounds, named Black Prince, came out in 1897, the du 
Bousquet-de Glehn French compounds and their remark- 
able achievements were little known in this country, if 
at all; nevertheless, it was promptly 1ecognised and 
pointed out that the new London and North-Western 
compounds laboured under two distinct disadvantages in 
comparison, viz.:—(1) The lack of a separate cut-off for 
the high-pressure and low-pressure cylinders; and (2) 
the plan of driving one axle with all four cylinders. It is 
this first-named drawback which the new chief at Crewe 
has set himself to remedy. He has done so by altering 
the valve gear so as to give a separate cut-off for the high 
and low-pressure cylinders.* A single reversing screw 
actuates both the high and low-pressure reversing shafts, 
either together or independently of one another, but the 
high-pressure and low-pressure reversing rods are coupled 
to a short beam, which is pivoted on a central pin that 
connects it to the main screw operated by the larger 
hand-wheel. Thus both high and low-pressure cylin- 
ders can be reversed by the one hand-wheel. But 
to each end of the beam a short rod is attached 
which slides in a recess in the bracket casting, 
and which can be locked in any position by means of a 
smaller hand-wheel and screw. Thus, when the engine 
has got well started with high and low-pressure reversing 
shafts in full forward gear, the end of the short beam 
which carries the low-pressure rod can be locked in 
that position by means of the small hand-wheel 
and screw. Then with the large hand-wheel and 
screw the other end of the beam, to which is 
attached the high-pressure rod, can be moved back 
as desired. In this way the travel of the high-pressure 
valves can be varied, while the low-pressure valves are 
left to work at their full travel. By another ingenious 
and simple provision the maximum angle required for 
each reversing shaft can be determined. It will thus 
be seen that the “notching-up,” after the engine has 
got well under way, is done entirely in the high- 
pressure cylinders, while the low-pressure cylinders are 
left to use the full volume exhausted from the high- 
pressure cylinders, instead of being compelled in all 
instances to work at the same proportionate cut-off as 
the high-pressure, irrespective of the desirableness or 
otherwise of employing such unifcrmity of expansion 
in both cases. The experience of the de Glehn engines, 
at any rate, has entirely demonstrated the preferableness 
of a separate cut-off, and this has already been shown 
most conclusively by the experiences on the London 
and North-Western with the compounds that have thus 
been modified by Mr. Whale. 

Of this I am in a position to adduce a strikingly 
cogent illustration. Bearing in mind that with their 
original valve gear these engines were required to take 
a pilot whenever their load exceeded a maximum 
reckoned as “17 coaches,” whose total weight behind 
the tender might vary from 300 to 320 tons, and that 
this regulation had been rendered necessary by the 
frequent failures in punctuality, not merely with loads 
of 17 coaches and upward, but even sometimes with 16, 
15, or even 14 coaches, apparently owing to the sluggish- 
ness with which the engines worked, it will be interesting 
to compare a recentexperience of my own with one of the 
same class of locomotives as modified by Mr. Whale. 

On a comparatively recent date I travelled specially 
from Rugby to Euston in the 1.45 p.m. express, to test 
the work of one of these converted compounds. The 
engine was No. 1941, Alfred the Great, the earliest-built 
of the later batch of forty, but I believe the latest up to 
that date to be converted by Mr. Whale to his own 
method. The load was a stupendous one, officially 
reckoned as “ 24} coaches,” and weighing—again accord- 
ing to official figures, by adding together the separate 
Wolverton weights of the individual vehicles—464 tons 
empty, or 485 tons including passengers, luggage, staff 
and stores. The train was crammed from end to end 
with passengers, and the vans were densely packed with 
baggage. On arrival at Euston, the train extended some 
distance outside the end of the long up platform. It will 
be remembered that, on starting southward from Rugby, 
the line rises constantly at 1 in 364 to the famous Kilsby 
tunnel. This is a somewhat severe pull at starting with 
so heavy a load, and not only in former times, but even quite 
lately, I have known a train, when hauled by one of the 
three-cylinder or fcur-cylinder compounds, assisted in the 
rear at the start by a shunting engine. In the present 
case, however, the converted compound Alfred the Great 
moved ahead without difficulty, and ascended the bank 
at a steadily increasing speed. The first mile was covered 
in a little over & minutes, the next two in 3 min. 39 sec. 
Before the Kilsby Tunnel was entered a speed of 40 miles 
an hour had been attained, and was still tending to rise. 
Welton, the first station from Rugby, was passed in 
12 min. 6 sec., distance 7} miles, and the 5} miles thence 
to Weedon occupied 5 min. 37 sec., the pace on emergence 
irom the tunnel rapidly increasing until it reached 70 
miles an hour, which then was steadily maintained to the 
beginning of the 7-mile rise approaching Roade, the last 
three miles of which is at 1 in 826, angwwhich brought our 
speed down to 52°8 miles an hour, Then came another 
rapid descent to the level stretch: at the Castlethorpe 
water troughs and Wolverton, after which there is an 
almost continuous ascent for 20 miles to Tring, the last 
six miles being at 1 in 330. Our time for the 35} miles 
from Rugby to Bletchley was exactly 41} minutes, and the 
ascent for the 154 miles thence to Tring took 17 min. 58 sec. 
The speed, which was 52°8 miles an hour at Bletchley, 
had increased to 54°2 miles an hour at Leighton, beyond 
which a short easier bit raised it to 56°3. Then came the 
last stretch of 1 in 330, on which the speed fell succes- 


this point, however, it persistently kept, mile after mile, to 
the summit. Such a performance with one — and 
with so huge a load I have never before recorded in all 
Sao The remainder of the journey calls for 
relatively little notice. Once over the Tring summit a 
continuance of high speed was easily maintained down 
the moderately falling gradient to Willesden. The time 
from Tring to the Willesden platform, distance 26} miles, 
was 25 min. 19 sec. The downhill speed, as a rule, did 
not vary more widely than from 65 to 70 miles an hour. 
The latter was reached at four different points, namely, 
near Weedon, Langley, Watford, and Sudbury respec- 
tively. The absolute maximum was 71°4 down 1 
in 406. Such speeds are, of course, not at all 
exceptional on the Tring—Willesden length, which is 
peculiarly well adapted to swift running, and stress is 
only laid upon the fact of its attainment because 
it was rarely achieved by the compounds with their 
original valve gear, even when hauling loads of less than 
200 or even 150 tons, owing to that tendency to sluggish- 
ness of action which Mr. Whale’s alteration appears to 
have so effectually corrected. The entire time taken 
from the absolute start at Rugby to the dead stop at 
Willesden was 85min. 42sec.; the time between the 
Rugby and Willesden platforms was 84 min. 40 sec.; that 
is to say, the engine gained 4min. 18sec. at a 51} miles 
an hour timing, with a load of 485 tons behind her tender, 
and averaged 54 miles an hour from start to stop—54°6 
from platform to platform. Whatever may be the future 
of these engines as altered, nothing can possibly get rid 
of the fact that such a feat was accomplished, and it 
certainly seems to me that I am justified in asserting, if 
on the basis of this one performance alone, that the 
alteration made in that locomotive type by the new 
chief mechanical engineer has converted it into one 
of the most useful and powerful in the kingdom, and will, 
if applied to the whole eighty locomotives belonging to 
the two different classes of the type, at least double the 
efficiency of the whole number. I do not mean that it will 
necessarily double their theoretical power, or even the 
actual power that they may be able to exert in certain 
circumstances. Possibly when running in full gear they 
might be able to haul as heavy a train at a slow speed as 
with the new gear. But this is not what they were built 
for. They were designed to run the heaviest North- 
Western passenger trains, and also to run them at the 
highest booked express speed, with their steam adequately 
expanded. That is what the “ Alfreds ” failed to do with 
their original valve gear, but appear well able to accom- 
plish as now altered. 








DESIGN OF HIGH-SPEED ENCLOSED STEAM 
ENGINES. 
No, IV.* 

A common type of throttle valve is that shown in Fig. 22. 
This consists of a double piston working in a box, truly 
turned to receive it. As the steam enters the inside 
of the valve and escapes from the two edges, the valve is 
in equilibrium as nearly as possible; the only disturbing 
effect being that due to the very slight difference in 
diameter of the top and the bottom portion of the valve, 
which must exist for practical reasons. The valve is 
also unbalanced to the extent of the area of the spindle, 
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Fig. 22—THROTTLE VALVE 


the pressure always tending to open the valve in the 
design shown. 

This valve answers well for low pressures, but is 
very unsatisfactory, and, in fact, not at all suitable for 
high-pressure steam, and particularly when superheated. 
With high temperatures the valve-box does: not retain its 
true form, and, consequently, if the valve is to work 
freely, it has to be made an easy fit, and so leaks. If an 
engine is directly coupled to a machine, very little steam 
is required to run it full speed at light or no loads, espe- 








sively to 58, 50, and, finally, to 47:4 miles an hour. At 
* See, f r details, Toe Excinger, January Sth, 1904, 
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cia'ly when condensing, and if the valve is leaky, it is | 


almost impossible to hold the engine condensing with no 
load. 
A great improvement on these valves is that shown 


of the well-known type, but is designed so as to be of 
uniform section, and so that it can be machined all over, 
no ribs whatever being cast with it. 

The valve box is quite plain, and the seat is fitted from 


in Fig. 23. This is simply a plain piston, working in a ihe top side and secured in place by the same studs that 
loose casing or liner. ‘The object of this design is to 


arrange both valve and case in simple cylindrical form, so 
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Fig. 23—IMPROVED THROTTLE VALVE 





that when in position they are free to expand and keep 
their true form, without being distorted by the ynequal 
expansion of the box containing them. 

The casing A is truly circular, and can be machined 
all over, and is only held in position by the spring 
shown above the casing, the joint being made at 


Fig. 25—-BEGTRUP GOVERNOR 


are used for the inlet pipe flange. The seat is thus not 
affected by the expansion of the box, and retains its 
circular form. The valve is cylindrical and of uniform 
section, machined all over, and the spindle being attached 
to the valve in the manner shown, leaves it free to centre 
itself without binding. Both valve and seat are made of 
cast iron. The spindle, which is very small in diameter, 
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Fig. 24—DOUBLE-SFATED THROTTLE VALVE 

is of steel, and works through a long bush of gun-metal 
or phosphor bronze, which does away with the necessity 
for a gland. This is a good feature, as a gland is 
objectionable here, where a little friction may cause the 
| governor to hunt, and it is so easy for a careless man to 
lock the spindle by screwing up a gland out of square. 
The cavity round the spindle at the lower portion of the 


the bottom edge B. As the cage is not bound in any 
way, it is free to expand all round evenly and keep cir- 
cular. The valve or piston consists of a plain solid 
floating ring, also machined all over. As the valve and 
cage expand almost an equal amount, it is possible to 
make the piston a good fit in the cage and yet to be free 
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is always advisable to provide a suitable means of adjust. 
ing the length of the spindle or rod connecting it to the 
governor; this is often required when first erecting the 
gear, and is very convenient for adjustment afterwards, 

As will be seen, this valve can be adjusted after weay 
has taken ylace, and the seats can be skimmed up with 
ease if required, There are hundreds of engines working 
with these valves, and giving entire satisfaction. if 

Some most remarkable results in governing have becy 
obtained with plain centrifugal governors combined with 
a throttle valve, similar to the one just described. 

The variable expansion governor is not quite so simple, 
As generally arranged, this governor has to actuate the 
valve gear completely. It has thus to have sutlicient 
power to drive the valve or valves, and at the same time 
be capable of altering the travel, and so the cut-off, to 
suit the variation in the load on the engine. 

There are many powerful governors of this class jy 
use for medium-speed engines, but very few have been 
fitted with success to high-speed engines ;_ in fact, Wing 
to the great difficulty of making a truly satisfactory 
governor of this class, very few firms offer to sei] 
high speed engines with variable expansion governors, 
In many designs adopted the stresses in the governor itself 
are sufficient to prevent it being at all sensitive to a 
change in speed. This causes great wear, and very often 
sluggish governing. Some of the governors in use aie 
very powerful as regards inertia effect, but very weak 
centrifugally, and consequently are suitable for sudden 
changes of load, but are very unsatisfactory when the 
load varies gradually. Some governors have been 
so arranged that their inertia effect is contrary to the 
weight’s centrifugal foree when a sudden change takes 
place. This is not an advisable arrangement. It might 
be asked that, as such excellent results are obtained with 
throttle governors, which have no inertia effect, why 
should variable expansion governors require it? To this 
there is only one answer, which is that in the case of the 
variable expansicn governor, a very great weight of 


Fig. 26—McINTOSH, SEYMOUR AND CO.'S GOVERNOR 


parts has to be moved when the governor has to act, 
whereas in the throttle class there is simply a light 
throttle valve to move. Successful governors of this 
class are mostly patented designs, and not quite common 
property. Among the best known are the “Begtiup” 
and the “ Browett-Lindley;” the latter was fully illus- 
trated and described in our issue of May 27th, 1904, 
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Fig. 27—VARIABLE EXPANSION GOVERNOR 


under very varying pressures and temperatures; but | bush is to collect any water which leaks past the fitting 
there is one objection, and that is there is no means of | portion above; this can then be connected up to a small | 
adjusting the valve when worn. On this account, the | drain pipe and led away. It will be noticed that the 
seated valve has become more popular. | bush is not forced into the casting, as is often done, but 
There are many designs of double-seated throttle | simply centred at the top end and left free for the rest of 
valves in use, all possessing some special detail in design. | its length. If the bush fits the casting for the whole of 
but as illustrating one of the latest satisfactory types | its length, it cannot be made as good a fit on the spindle 
Fig. 24 is given. This valve is only a double-beat valve | without binding when working at high temperatures, It 
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Fig. £8—VALVELESS OIL PUMP 


whereas the former, a type which is very largely used in 
America for medium-speed engines, is shown diagraim- 
matically in Fig. 25. This governor, as can be seen, 3s 
weak centrifugally, but very powerful as regards its 
inertia effect; also practically the whole centrifugal 
effect of the weights and bar has to be borne by the pin 
at P, and the valve gear has a disturbing effect upon the 
governor, the excentric being free to oscillate upon the 
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— | 
in P, along with the bar to which it is attached or formed | 
vith. A little extra friction in the valve gear can thus | 


immediately affect the speed and upset the governing. | 
An excellent governor of the type under consideration | 
is that shown in Fig. 26, as made by Messrs. McIntosh, 
Seymour and Co., of New York. This governor is very 
jowerful centrifugally and extremely sensitive. 2 
The position of the governor parts when the engine is 
not running is shown above at the left. The centrifugal 
weights are at their inner limit of travel, and the governor 
excentric is so placed.as to give maximum cut-off. In the 
view at the right the centrifugal weights have moved into 
their extreme outer position, and at the same time have 
pulled ahead the excentric, to which they are connected 
by links, and which is free to revolve on the shaft, 
sufliciently to cut off the steam entirely from entering the 
cylinder. This condition is approached when the engine 
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Fig. 292—ARRANGEMENT OF OIL PIPES 


is running and the load is thrown off. The centrifugal 
force of each weight is opposed in a direct and practically 
frictionless manner by a plate spring through a hardened | 
steel pin with a ball-and-socket bearing at the end of the | 
spring, and at the centre of gravity of the weight, so that | 
there is no friction or pressure due to this force upon the 
pin upon which the weight swings. This permits the use | 
of a very heavy weight, having great centrifugal force and | 
making the governor powerful. The pins are made of 
tool steel, hardened and ground, turning in bushes of 
phosphor bronze. There are provisions for grease lubrica- 
tion of all wearing surfaces. The tension pins between | 
springs and centrifugal weights are arranged to telescope, | 
in order that they can be adjusted to secure proper 
sensitiveness, for by lengthening these pins the governor | 
can be made to regulate more closely, and by shortening | 
them over-sensitiveness or racing can beremoved. Dash- | 
pots are provided, which give stability to the governor, so 











Fig. 30—OIL STRAINER 


that it can be adjusted to give nearly perfect regulation 
without any tendency to race under a fluctuating load. 

The speed at which the engine is to run can be raised 
or lowered by reducing or increasing respectively the small 
lead weights provided for that purpose in holes in the 
centrifugal weights. This adjustment can be made last, 
for it does not alter the sensitiveness of the governor to 
change the speed in this way, while any adjustment of 
the sensitiveness, as described above, also changes the 
speed. 

The governors of McIntosh and Seymour engines, when 
designed for driving alternating-current generators in 
parallel, are provided with patent compound time-delayed 
dashpots, without which successful parallel operation is 
impossible with generators of large size and high frequency. 
When two alternating-current generators are running in 
parallel, each generator has a tendency to oscillate back 
and forth with reference to the other, with periodic 
transfer of load from one generator to the other, called 
“surging.” A governor which is properly sensitive, with- 
out the time-delay dashpot, must respond to these fluctua- 
tions of speed, and when the conditions are such as exist | 
with large generators of high frequency, resonance is pro- | 
duced—that is, the action of the governor tends to increase 
the speed fluctuations, causing the surging to build up 


from an imperceptible beginning until parallel running is 
impossible. If the governor is damped by ordinary 
devices sufficiently to stop this effect, it will fail to control 
the speed properly, with danger of the engine running 
away if a considerable part of the load is suddenly thrown 
off. The compound time-delay dashpots damp heavily 
the governor action for any fluctuations of speed of very 
short duration, such as those just described, but under 
the action of even the slightest change of speed, if persis- 
tent beyond this short interval of time, automatic 
release of the governor takes place, avoiding any impair- 
ment whatever of the speed regulation. 

An electric speed changer, aiso patented, enables the 
speed of an engine designed for this service to be raised 
or lowered four or five revolutions from the station 
switchboard while the engine is running, so that it can 
be quickly and conveniently synchronised when starting 
in parallel with other units already in operation, or so 
that the engine can be made at any time to carry any 
proportion desired of the entire station load within its 
maximum capacity. Hence it can readily be seen that 


| speed changes add to the convenience, economy, and 


flexibility of operation in power plants consisting of alter- 
nating-current generators. 
The mechanism of the speed changer consists of an 


| auxiliary weight arranged to slide on the main centrifugal 


governor weight while the engine is running, in such a 
way as to change the speed of the engine by altering the 
centrifugal force to be resisted by the governor spring. 
The auxiliary weight is moved by a screw, which in turn 
is rotated by a small electric motor mounted on the 
governor weight. 

This motor can be connected electrically, through a 


| collector on the engine shaft to a double-throw starting 
| switch on the station switchboard, in such a manner that 
| the amount and direction of the motion of the electric 


motor can be controlled by the starting switch, so as to 


| give the desired change of speed. 


A very serviceable type of governor is that illustrated 


|in Fig. 27. This governor can be designed to be very 


powerful centrifugally, and if placed under forced lubri- 
cation and suitably enclosed, will give results equal to all 
that is generally required in the way of governing. The 
main excentric, as will be seen from the illustration, is 


| mounted upon an inner one, this taking all the thrust 
| of the valve gear. i 


Owing to this, the friction of the 
valve gear has very little disturbing effect upon the 


| governor; in fact, it is possible to govern an engine with 


unbalanced flat slide valves with this class of governor, 


| but this is not to be recommended. 


As is the case with the throttle type of governors, no 
matter how good the governing mechanism is, unless the 
valve is steam-tight the governing will be unsatisfactory. 


| This is a very important detail with the variable expan- 
| sion type, as the wear on the valve is considerably more 


than on a throttle valve. Piston or balanced slide valves 
are the most suitable type, and it is only necessary to 
alter the cut-off of the high-pressure cylinder, even with 
a triple-expansion engine. This gives the governor quite 
sufficient to do, and is satisfactory in practice. Owing 
to the effect of a little leakage upon the governor 
at light loads, it is often advisable to adopt an adjustable 
type of piston valve similar to that illustrated in Fig. 7 or 
8 for the high-pressure cylinder. In the case of the 
throttle governor, even when the high-pressure valve is 
slightly worn, it does net affect the governing, as this is 
under control of the throttle valve. 

Lubrication.—The question of lubrication with high- 
speed engines is most important, and the introduc- 
tion of the system of forced lubrication has, no doubt, had 
more effect upon the success of the double-acting high- 
speed engine than any other detail in connection with the 
machine. 

As the arrangements of this system were fully illustrated 
and described in these pages recently—see April 29th—it 
is not necessary to illustrate them here, beyond showing 


| one typical arrangement—see Fig. 29—and as the valveless 


oil pump is perhaps the most 
important detail in the sys- 
tem, a working drawing of 
one suitable for small engines 
is given in Fig. 28. The 
design holds good even for 
the largest sizes. 

The pump shown is driven 
from one of the excentrics 
for working the valve gear. 
This is a very convenient 
inethod of driving, as it gives 
a good angle of oscillation 
to the pump barrel, which is 
necessary to get sufficient 
port opening, and it also saves an extra excentric. The 
barrel is made in two pieces, being provided with a loose 
cap where it fits on the trunnion. ‘This allows of adjust- 
ment when required, but if made a good fit to commence 
with, these pumps require very little adjustment, as, 
owing to the fact that they work in oil and pump oil, 
and the wearing surfaces are very large, the wear is 
infinitesimal, 

The trunnion is shown arranged for securing to the 
‘side of the engine base, and where this arrangement can 
be followed it is a saving, as it dispenses with a loose 
bracket for carrying it. 

A trustworthy oil filter should always be fitted to the 
suction side of the pump, and should be so arranged that 
in can easily be removed for cleaning. Although these 
engines are enclosed, it is surprising the amount of grit 
which is separated from the oil of a high-speed engine, 
and the filters require to be cleaned regularly. A handy 
design of filter or strainer is illustrated in Fig. 30. This 
is designed for placing on the bottom of the engine base, 
as shown in the arrangement drawing Fig..29. The 
strainer consists of a perforated iron tube covered with 
fine copper gauze, which is folded round the tube and 
clipped together by small nuts as shown, strips of brass 
being soldered on to the gauze at the edges for that pur- 





pose. The strainer itself is carried in a cast iron cage or 
trough, which is bolted to the base and is held in 
position by the spring shown, which presses outwards the 
mouthpiece against the seat prepared to receive it in the 
trough. The other end has a projecting knob, which 
engages with a recess in the trough as shown. To 
remove the strainer it is only necessary to get hold of 
the tube and force it towards the suction end to compress 
the spring, and so relieve the knob end, when it can at 
once be drawn out and cleaned. When putting into 
position again it automatically locks itself. The suction 
pipe from the pump is coupled up to the strainer trough 
as shown. The depth of oil in the base should be 
sufficient to cover the strainer entirely, and the strainer 
should be about an inch or two from the bottom of the 
base, so that any water which collects will not be drawn 
into the pump, and may be run off even when the 
engine is at work. 








THE INTERNATIONAL ENGINEERING 
CONGRESS AT ST. LOUIS. 
WG Ver 
HIGHWAY CONSTRUCTION. 

M. Forestier, Inspecteur Général des Ponts et Chausses, 
in a short paper reviewed the practice in France, under 
Government direction. In planning roads, the engineer 
has to consider the demands of those who desire speed 
and comfort, as well as of those who desire the heaviest 
loads that horses can haul. For maintenance, up to 1775, 
the peasants once a year brought stones from the fields 
to the roads, where they were broken and the loose bed 
of stone left to carry the traffic. But Trezaquet gave the 
work to contractors, on condition that a man should be 
employed to care for a certain length of road. These 
labourers are now, however, paid by the road administra- 
tion. The use of automobiles is destructive, as the 
rubber tires pull up the small stones, and “ after an auto- 
mobile race the best road will look very much like a 
garden path after it has been scraped and raked.” The 
only remedy suggested to prevent this action, and the 
consequent unpleasant dust, is swabbing with hot pitch, 
which. is at best a makeshift. Mr. James Owen gavea 
paper dealing with conditions and practice in the United 
States, discussing them particularly in regard to topo- 
graphy, geology and climate. He much preferred the 
Telford to the Macadam construction, as the result of his 
own experience, but described also the methods of con- 
struction of gravel roads, sand clay roads, &c., in districts 
where no stone is available at reasonable cost. Such 
roads, when designed and built under engineering direc- 
tion, are both economical and satisfactory. 

Mr. R. J. Thomas, of England, referred to the serious 
trouble caused by the suction of pneumatic tires on the 
wheels of automobiles, which pulls the road to pieces in 
an astonishing manner. Only the strongest construction 
and smoothest surface will resist this action, although he 
had found a partial remedy in the use of a coating of tar 
on the road. 

NAVAL ARCHITECTURE. 

Sir William H. White, President of the Institution of Civil 
Engineers, and late Director of Naval Construction, read 
a paper summarising the development of naval architec- 
ture in Great Britain during the last ten years. We need 
not discuss the review of British warship building in 1894. 
French naval authorities led the way in regard to the use 
of water-tube boilers, but since 1896 there has been 
universal use of such boilers in the Royal Navy. 

As experience has been gained and the relative merits of com- 
peting types of boilers has been practically determined, tho 
difficulties have been overcome. The great advantages obtainable 
with water-tube boilers have been confirmed, and their compara- 
tively inferior economy in coal consumption has been remedied. 
The Admiralty Boiler Committee in preliminary reports—1903— 
advised the use of a combination of tank and water-tube boilers 
in order to secure greater economy in coal when cruising at low 
speeds. In the writer’s address in November, 1903, at the Institu- 
tion of Civil Engineers, he stated that this system was carefully 
considered in designing the ‘‘ Powerful” class, and was set aside 
in favour of a complete installation of water-tube boilers. Further, 
he ventured the opinion that the Boiler Committee would eventu- 
ally reach the same conclusion. It is interesting to note that this 
anticipation has already been realised, and that for the latest 
designs the Committee has recommended the exclusive adoption of 
water-tube boilers for his Majesty’s ships. As yet the determina- 
tion of the best types for use is still incomplete. 

Very considerable developments in torpedo-boat 
destroyers have been made. The introduction of the 
steam turbine was made concurrently with a remarkable 
development in the use of the express type of engine in 
destroyers and small cruisers, but the advantages of- the 
rotary type were so great that there could be no doubt of 
the ultimate result, especially in merchant vessels which 
are constantly working at or about the maximum engine 
power. At full power the turbines have their greatest 
efliciency and excel the best reciprocating engines in 
economy of steam, but their relative economy decreases 
with the power, and at low powers they are inferior to the 
engines. 

The merchant shipbuilding for the beginning and end 
of the decade was as follows, and the maximum was 
in 1899 :-— 

Total (steam and sail). 





¢ Pee ee". 

No. No. Gross tons, 
1894... ... 346 414... 725,208 
1899... ... 568 597 ... 1,385,715 
1904... .a 358 a 988,663 


The paper gave a very interesting review of the 
development of transatlantic liners, and also of special 
classes of cargo steamers, oil tank steamers, meat carriers, 
ore carriers, cable-laying steamers, turret type and single- 
deck steamers. Since 1894 there have been many 
improvements in the propelling apparatus, tending to 
economies in weight and coal consumption. In internal 
combustion engines, Thornycroft’s have designed 
machinery of 6000 horse-power for a torpedo-boat 
destroyer, and the Vickers and Daimler firms have built 
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engines up to 800 horse-power. While oil fuel can be 
used to advantage, the practical difficulty is that of 
adequate supplies at reasonable prices. The use of 
experiments with models in tanks are now much more 
common and have produced most important results in 
regard to form of hull and propellers. Without such 
experiments it would have been impossible to proceed 
with any confidence in the design of the new 24}-knot 
Cunard steamers, owing to the novel problems arising 
from the use of four shafts and propellers driven by steam 
turbines. 

Sir Wm. White pointed out that the instruments used 
by Japanese naval engineers to record the vibrations in 
warships due to the running of the engines are a prac- 
tical application of their delicate seismographic or earth- 
quake-recording instruments. 


MARINE ENGINEERING, 

A long paper by Mr. W. F. Durand related principally 
to the boiler and machinery equipment of steamships. 
Mechanical stokers have not proved satisfactory as yet, 
but there is a field for the mechanical handling of coal 
from the bunkers to the furnace. The efficiency of the 
use of the hot assisted draught has been proved; the 
closed fire-room system is rarely used, except on naval 
vessels, and in open fire-room systems the induced 
draught gives the better results, although the plant is 
bulkier and heavier than that for the forced draught with 
closed furnace front. The use of oil fuel was discussed 
in considerable detail, and its extension was predicted. 
Water-tube boilers now occupy the field in naval prac- 
tice, owing to their advantages, but in marine practice the 
advantages are in favour of the Scotch or tank boiler. 
Two large passenger steamers on the Great Lakes, how- 
ever, have Niclausse boilers of 10,000 horse-power for each 
ship. Aside from the introduction of the steam turbine 
there has been little essential change in the marine 
engine during the decade. The typical engine is still 
the triple-expansion, with a high and low-pressure 
cylinder ratio of 1 to 64 or 7, and steam of about 180 lb., 
giving a total expansion ratio—allowing for high-pressure 
clearance—of 10 or 11. The reason for the relatively slow 
advance of the quadruple-expansion engine is that the 
gain over the triple is slight, while for the same power it 
is heavier, has more parts, and is more expensive. A sig- 
nificant feature in relation to economy is the development 
of the use of superheated steam; the best results may be 
expected with moderate steam pressure and high super- 
heat, rather than with high pressure and less superheat. 

ORDNANCE. 

Three important papers were prepared by officers of 
the Ordnance Department of the United States Army. 
Captain O. C. Horney’s paper dealt with gun construction, 
including improvements in steel and in powder, and 
describing the Woodridge, Brown, and Crozier wire- 
wrapped guns, which have been tried by the Department. 
Captain E. P. O’Hern’s paper described sea coast gun- 
carriage design and construction, including several styles 
of disappearing carriages. The use of mortars placed in 
concealed pits was also mentioned, and the computation 
of stresses for the design of gun-carriages was also dealt 
with. The third paper, by Captain T. T. Ames, was on 
the question of ammunition, relating particularly to 
smokeless powder. The Navy Department has adopted 
a nitro-cellulose powder, and has a large plant for its 
manufacture. This was later adopted for the army, as 
the nitro-glycerine powder formerly used gave irregular 
and high pressures. 


FORTIFICATIONS, 

This branch of engineering was the subject of a paper 
by Major G. W. Goethals, United States Engineers. 
This was interesting and valuable, but—like the ordnance 
papers—cannot be abstracted with advantage. One 
special point, however, relates to a proposal made a few 
years ago to reduce the cost of emplacements by sub- 
stituting vertical iron rails for concrete in the parapet. 
In a test, however, a concrete parapet sustained three 
shots with little injury, while a single shot at the rail 
parapet smashed the rails to pieces, scattering the frag- 
ments and hurling them high in the air. Major Goethals 
made the following remarks respecting the coast defences 
of the United States :— 


Coast defence vessels form an important part of a complete 
system of defence, but, as yet, no steps have been taken in the 
United States for procuring such vessels, if the monitors belonging 
to the navy are omitted from consideration. The same is equally 
applicable to torpedoes and submarine boats, although the Torpedo 
Board has recommended the purchase of a certain number of sub- 
marine boats for experimental purposes. The question of land 
defence is a very important one, and the necessary plans have 
been prepared by the !ocal engineer officers for giving proper pro- 
tection to the defences against any attempt which may be made 
against them by landing parties, and, in the event of war, it is 
expected that the necessary steps will be undertaken for their 
construction, using the field type of fortification. 

Congress for the past ten years has been more liberal in its 
appropriations for coast defence, and, as a result, the heavy guns 
which are to be mounted under the approved projects are, to a 
great extent, already installed ; and, in this respect, the coast isin 
a fair state of protection against attack. But these appropriations 
are gradually falling off and, until another war scare, it is probable 
that comparatively little work will be done. At present the 
greatest difficulty is in the proper care of the guns already 
mounted. The Coast Artillery branch of the service, to which 
this belongs, is too small in numbers to man the guns now 
available, and the greatest danger now confronting the United 
States arises from this deficiency of properly trained men to fight 
the guns. 

SURVEYING. 

Two papers were presented in this section, prepared 
jointly by a number of officers of the United States Coast 
and Geodetic Survey, describing the instruments, methods, 
and work. The work of precise levelling in the United 
States is now done at a total cost of £1 8s. 4d. to £2 4s. 2d. 
per mile, including all salaries and the cost of bench 
marks. In the new levelling instrument for this work, the 
telescope cannot be reversed end for end or rotated on its 
axis. The largest correction necessary to apply to any 
line run with this instrument is 0°00039ft. per mile, while 





on more than half the lines the necessary correction to 
close all circuits is 0°00010ft. per mile. About 19,800 
miles of precise levelling have beendone. Great improve- 
ments have been made in the rapidity of base measure- 
ments. The topographic and hydrographic work, boundary 
surveys of public lands,and methods of gauging the flow of 
streams were all discussed, the papers describing the work 
and methods of the Survey, and the improvements effected 
during the past decade. 
MINING ENGINEERING. 

A review of the operation of mines in France was 
given by M. Gruner, secretary of the Central Committee 
of Collieries. The Poetsch freezing process and the Portier- 
Saclier grouting process for solidifying quicksand were 
mentioned, also the development of safety appliances and 
hygiene in lighting and ventilation. For mines not entirely 
free from firedamp, compressed air instead of electric trac- 
tion was advocated. 

ENGINEERING EDUCATION, 

This important subject was treated at some length in a 
paper by Professor Robert Fletcher, of Dartmouth 
College. After a review of the history and development 
of engineers, engineering, and engineering education in 
the United States, he discussed particularly the develop- 
ment during the last decade. Nearly every State has a 
“college of agriculture and mechanic arts,” under some 
form or name, but although there are courses in agricul- 
ture, the graduates usually enter some line of engineer- 
ing practice or manufacturing industry. The pros and 
cons of “ correspondence schools ” were discussed, and their 
value for engineering training would seem to be limited. 
As to specialised instruction, some believe in a general 
training in fundamental subjects, and these those which 
determine engineering practice in general, without giving 
much time to details ; others believe in the student study- 
ing with reference to some specialty even in the 
secondary schools. But “it is found in practice that one 
well trained in the fundamentals seldom fails to fit him- 
self—given a little time—to a ‘special responsibility.” 
Some large corporations which control many lines of 
industry have successfully adopted the policy of taking 
young men, preferably technical graduates, into their 
shops and offices, for one to three years, of special train- 
ing and instruction in particular branches. There should 
be an endeavour to select the student material at 
entrance so as to exclude the unfit and unworthy; the 
incapable should be weeded out in the process of train- 
ing, and the tests at graduation should be so impartially 
applied that the testimonial of the institution would 
everywhere command confidence. 





THE MEASUREMENT OF RUNNING WATER 
IN RIVERS AND OPEN CHANNELS. 
By W. H. WHEELER, M. Inst. C.E. 

Very much greater importance is attached to the value 
of water by the United States Government than is the 
case in this country. 

In one of the reports issued by the Water Supply and 
Irrigation Department of the Geological Survey of the 
United States it is stated that the wealth of America is 
due, in a large measure, to the great natural resources of 
the country, and to the use made of these by the inhabi- 
tants. Water is regarded as one of the ehief of these. 
The rivers that pass through some of the States, with 
their huge discharge and water power, have been in the 
past, and will continue to be in the future, a perpetual 
source of wealth. 

The history of the States’ progress is largely a history 
of the development of their water resources. It is 
further stated that there never was a decade in the his- 
tory of the country when the development of water power 
has made such strides as during the last ten years, when 
even the Falls of Niagara have been harnessed for the 
benefit of man. In the Eastern States; in the Central, 
North-West, and on the Pacific Slope, there are water 
powers of great size and value, many of which form the 
basis of the industrial life of large communities. 

In the broad, flat plains west of the Mississippi, where 
the rivers lack the fall required for power development, 
large areas of land depend almost entirely on irrigation for 
their cultivation, and, without water, industrial life in 
these regions would be impossible. 

During the ten years 1890 to 1900, the use of water 
power has increased 30 per cent., and the power now in 
use is estimated at about 1} million horse-power, that 
which might be utilised by the rivers in America being 
equal to 200 million horse-power. 

The value of water for the supply of towns and 
domestic use is almost incalculable ; and with the rapid in- 
crease in the population becomes daily of increasing value. 
In most parts of the country the public water supply of 
the cities and towns is derived from the rivers, and large 
sums are spent in conducting water from the streams to 
the centres of population. 

For want of proper information too often great hy- 
draulic works, both for domestic supply and power 
purposes, have resulted in great financial loss. 

To afford information upon which to base estimates of 
the available water supply, the Hydraulic Department of 
the United States Geological Survey has for several 
years been collecting data in regard to the flow of the 
rivers of the United States, and their variation from 
season to season. As the survey and current observations 
for each river basin is completed, a report, containing the 
result of the survey, is published. Upwards of 90 reports, 
bearing on water supply, have already been issued.* 

The great majority of these reports relate to the results 
obtained in the various rivers and drainage basins sur- 
veyed, but there are also separate papers on such subjects 
as the relation of rainfall to the run off from the gathering 
ground; the motion of underground water; the records 








* ‘Water Supply and Irrigation Papers,” United States Geological 
Survey, Washington, 
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of large floods; and on wells and pumping machinery foy 
irrigation purposes. ; 

A large staff of engineers and assistants is engaged in 
this and the irrigation works for reclaiming the arid lands 
of the west. For the use of these observers, and to secure 
uniformity of practice, about twelve years ago a report 
was specially devoted to stream measurements and the 
methods and instruments used in carrying them out, 
Recently a new edition, brought up to date, has been 
issued, which also embodies the results of an extension of 
the investigations in the hydraulic laboratory of Cornel] 
University.| 

It is extremely difficult, if not impossible, to obtain 
really accurate measurements of the quantity of water 
passing down a channel having an irregular bed and 
frequent curves in its course. This is due to the constant 
changes in the velocity, not only as between the surface 
and the bottom and between the sides and the centre of 
the stream, but owing to the eddies caused by irregularities 
in the bed and sides of the stream, the velocity varies at 
almost every point and from instant to instant. When 
closely observed the water passing along an open earthen 
channel is seen to swirl, forming innumerable small 
whirlpools, and where there are solid particles in 
suspension it will be observed that these have a constant 
rotary action, both in a horizontal and vertical plane. It 
is due to this upward rotary action that solid matter, the 
specific gravity of which is nearly double that of the 
water, is carried along in suspension, and does not subside 
to the bottom of the stream. 

The author of the report referred to states that several 
of the observers engaged on the survey have noticed 
that all water in motion has an intermittent velocity, 
increasing and decreasing according to some undiscovered 
law; and these pulsations hold good in streams of all 
sizes, from those of moderate dimensions to such rivers 
as the St. Lawrence. These variations have an important 
bearing on the kind of instrument best suited to measure 
the velocity, as some—the float, for example—give the 
velocity of a single impulse; while others—as the current 
meter, if allowed to run for a sufficient time—show the 


Fig. 1i—CURRENT METERS 


average velocity due to all the impulses during the 
observation. 

Harlacher’s observations in German rivers showed that 
the motion of the particles of water in a stream varied 20 
per cent. at the surface and 50 per cent. in the bed 
velocity in a few seconds. 

Observations made by Professor Baum in the Rhine 
showed a continual change in the velocity for a constant 
depth, the records being obtained with a current meter, 
recording the time of each 100 revolutions over a period 
of two hours. 

Professor Unwin—‘ Minutes of Proceedings,” Institu- 
tion of Civil Engineers, vol. lxxii—records observations 
made by him in the Thames. He also noted the time of 
each 100 revolutions, and upon plotting the time and the 
revolutions, found that they gave a very irregular curve. 
The mean of each 500 revolutions, however, when plotted 
with the corresponding time, approached very nearly to a 
straight line. ‘These observations were made in a tidal 
stream, and carried over both the flood and ebb tide, the 
maximum depth being 28ft. The meter was held at 
1:5ft. below the surface and 0°82ft. above the bottom and 
at mid depth. 

In 1899 Mr. L. C. Sabin, one of the engineers of the 
American Geologic Survey, made some experiments in 
the St. Clair River to determine the pulsation and fluctua 
tion in the velocity of the water. Four meters were used, 
placed 50ft. apart and at the same depth. In the first 
series of observations the meters were placed in a line 
across the river at right angles to the current. Simul- 
taneous readings of the four meters were taken every 

+ Accuracy of Stream Measurements.” By E. C. Murphy. Second 
edition. ‘‘ Water Supply and Irrigation Papers,’ No. 95. United States 
Geological Survey, Washington. 1904. 
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| 
fifteen seconds for periods of ten minutes each. The | 
observations, when plotted, showed curves with two sets 
of waves, small ones of fifteen to sixty seconds, and larger 
ones of three to six or even more minutes’ amplitude. | 
The motion of water in natural channels is therefore 
exceedingly complex, and very different from the uniform | 
flow in parallel straight lines that is assumed in deriving 
the common hydraulic formula. | 

The velocity will vary as much as 45 per cent. A | 
velocity measurement of 100 revolutions 1}ft. below the 
surface may be in error 8 per cent., and one at 20ft. | 
37 per cent. These fluctuations have a duration for the 
smaller class of thirty to sixty seconds, and the larger | 
ones from five to ten minutes. | 

The conclusion to be arrived at is that velocity observa- | 
tions of short duration are of little value unless they are 
well distributed over the discharge area; and that, in 
order to eliminate the effect of pulsation, each observa- 
tion should extend over a period of from six to ten 
minutes. 

It may be taken, then, that all estimates of the | 
quantity of water flowing in rivers and similar open | 
channels are only approximations, but that where the 
observations are carefully conducted they will have a| 
result sufficiently accurate for all practical purposes. 

Two methods are generally in use for measuring the | 
yelocity of running water in open channels, one by floats | 
of various kinds and the other by current meters. 

By the first method the mean velocity of a compara- 
tively few particles of water is found for the time required | 
for the float to move between the sections of observation 
—that is, the float is acted upon by the particles about it 
during the time it is passing over the measured distance. 
It is carried by a single impulse of the water, and is not 
affected by the succeeding impulses, which may be 
greater or less than the particular impulse that moves it. 
The mean velocity being found for only a given distance, 
it is necessary to obtain the mean sectional area over the 
whole of the distance, and this requires the measurement 


| construct than double floats, more easily handled, and 
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the position of the float, is not sufficient to affect the | veyors as the more accurate, if sufficient observations are 
motion of the rods by the wind. These floats receive the | taken in the section. In the point method the meter 
impulse of the varying velocities at all parts of the depth, | can be held at three-tenths from the surface, at mid- 
and cause little disturbance. | depth, and at the bottom to obtain the minimum average 
Captain Cunningham, in the elaborate series of experi- | and minimum velocities; or at six-tenths of the depth 
ments which he made in the Ganges Canal, and which | for the average velocity. In the case, however, of canals 
are fully reported in his paper in the “ Minutes of Pro- | and narrow natural channels, a point two-thirds below the 
ceedings,” Institution of Civil Engineers, for 1882, vol. 71, | surface should be taken to get the average. 
came to the conclusion, as the result of a great numberof| Professor Unwin’s observations on the tidal water of 
observations, and after making allowance for the known | the Thames gave the mid-depth as varying from 0°93 
inaccuracies of the double fioat, that the velocity obtained | to 0°98; of the observation it was 1°64ft. below the surface, 
by the rod float has a closer approximation to the mean | and the bottom as 0:75 of the surface observation. 
velocity than the value deduced from double floats, and| The accuracy of a discharge measurement depends 
he gave preference to this method of measurement to that | largely on the accuracy of rating the meter used. Four 
obtained with a current meter. The rods which he con- | methods are in use for rating meters. (1) By checking 
sidered as giving the best results were lin. tin tubes | the results given by the meter by comparing them with 
loaded at the bottom. These he found more simple to | those obtained by floats ; (2) by moving the met«r through 
| still water with a known velocity; (3) by observing the 
velocity at many points in a cross section and comparing 
this with the known mean velocity ; and (4) by attaching 
of stream of nearly uniform cross section, not less than | the instrument to a long arm and revolving it about a 
250ft. in length, with an average bed slope, regular banks | vertical axis in a body of still water. The second method 
and side slopes, and depth not exceeding 15ft. |is the one now universally used by the United States 
In large rivers where there is much traffic, logs of wood, | surveyors. The meter is suspended from a boat, and is 
weighted with iron at the end and the top painted white, | moved with a uniform velocity through still water at a 
have been used. The timber floats used in the Thames | depth of two or more feet below the surface. The length 
for the purpose of determining the rate of travel down- | of a run varies from 100ft. to 800ft., with a starting run 
wards of the fresh water were octagonal in shape, 12}ft. | sufficient to allow the meter wheel to reach the proper 
long, 11}in. diameter, and immersed 12ft.; the float used | speed before entering the run. 
recently at Avonmouth consisted of a five-gallon oil drum, It is sometimes required to measure the flow of water 
having a coloured disc at the top, to which was suspended | under a coating of ice. In this case the friction between 
a bushel basket weighted with stones. the water and the ice retards the surface velocity. The 
Many of the difficulties and objections of floats are | observations are made by cutting holes in the ice large 
obviated by the use of the current meter. Only one cross | enough to admit a current meter.. As the result of obser- 
section is required, and the time occupied is very con- | vations in the United States, it was found that the flow 
siderably less than with floats. of water under such conditions is somewhat similar to its 
The current meter, as originally constructed, had many | flow in pipes and in closed flumes. The mean velocity 
drawbacks. The recording apparatus was thrown in and | occurred at two points in the vertical, 0°11 and 0-71 of the 
out of gear by a string,” and it was_necessary to lift the | depth; the maximum occurring at 0°36 of the depth; the 


less delicate in work. The conditions he laid down as | 
favourable to the use of these floats were a straight reach 














Fig. 2—LOWERING METER FROM BRIDGE 


of many cross rections. Also where the bottom is very 
irregular, as in large streams, it is not possible to devise 
a float that will be acted upon by the deep places without 
trailing over the shoals. In a wide stream, also, it is 
difficult to regulate the course of the floats and obtain 
observations of the middle and side currents, and 
assistants are required to fix the position of the float- 
path by angular measurements, and as repeated observa- 
tions are required to obtain accurate results considerable 
time is occupied. Captain Cunningham, in his experi- 
ments on the Ganges Canal, placed the standard number 
of observations at forty-eight, which occupied several 
hours. Although, therefore, it is claimed that floats as 
instruments of measurement are very inexpensive as com- 
pared with meters, considering the staff required to take 
the observations and the time occupied, they are in reality 
an expensive method of obtaining accurate stream 
measurements. 

Two methods are adopted for recording the velocity by 
floats, one by taking only the surface velocity and 
reducing this to the mean by a determined coefficient, or 
by using a surface and sub-surface float, or by one that 
extends over the greater part of the depth. 

Surface floats are so liable to be acted upon by wind 
that results obtained by this method cannot be relied on. 
The double float, consisting of a light surface float 
attached by a thin line or wire to one heavier than the 
water, give better rzs:'ts than mere surface floats, and 
have advantages in streams carrying floating weeds or 
grass, where the meter is apt to become clogged. When, 
however, a stream is encumbered with growing weeds, 
floats are apt to become entangled in these, and, even if 
not altogether stopped, do not give correct results. 

The simplest, and, on the whole, most satisfactory form 
of floats are those composed of wooden rods, or hollow 
cylinders of copper or tin, made in lengths so as to be 
adjustable to the depth of water in the stream to be 
measured. The bottom rod is weighted with shot or 
lead so as to keep the float vertical. A small flag 
attached to a wire on the top rod, while serving to show ' 

















Fig. 4—LOWERING METER FROM CABLE 


instiument to the surface to read the revolutions, and the | mean velocity was found on the average to be 0°88 of the 
sand and dirt in the water retarded the train of wheels. | mid-depth. In all cases the measurements were taken 
An electric recording device is, however, now used, by | from the underside of the ice. W ith broken ice having a 
which the recording instrument is placed out of the | rough surface, the point of maximum velocity was found 
water, either in a boat or on land, and it is not necessary | to be at 0°55 of the depth, and lower than when the 
to lift the meter to the surface to read the number of | bottom of the ice was smooth, the surface velocity being 
revolutions, which are recorded electrically, or may be | less, and the bottom velocity greater. : 
counted from the indications of a buzzer—Fig. 1. Mr. Murphy’s report also contains the particulars of a 
In small streams the meter is attached to a rod, but in | series of observations made on natural watercourses in 
larger rivers it is suspended by a cable, either froma boat | the United States, with the view of comparing the 
or a bridge, or a cable stretched across the stream—Figs. | different methods of taking velocities, so as to establish 
3 and 4. A sinker is attached to the under side of the | the point of mean velocity below the surface and the 
meter, and when the current is strong the meter is | point at which the meter can be held, and the velocity in 
suspended from the end of a pole which projects from the | the vertical found by one observation. 
place of observation, and a light line is attached to the) As the result of these experiments the following con- 
meter and brought to the land end of the projection, so as | clusions were arrived at, it being assumed that the channel 
to kecp the meter in a vertical position—Fig. 2. These | where the observations are made is approximately straight, 
illustrations show the methods adopted in the United | regular in shape, with few obstructions, and the bed such 
States, and are taken from Mr. Murphy’s report. —=—_—| that there are few projections more than 4in. in height 
When the meter is held by a cable the reading is | ahove the general contour :— 
subject to some error owing to its swaying, but Professor | (1) The distance of the thread of mean velocity below 
Unwin has shown that this cannot amount to more than | the surface increases with the depth and with the ratio of 
three per cent. of the result given. Observations made | ekdith tn deaths Ta general it varies from 0°55 to 0°65 of 
by Professor Unwin in the Thames = _— with an | the depth ali 
Amsler-Laffon electric meter, suspended from a steam | ee é Ral 
launch, moored fore and aft A wire, with a sinker | , (2) In a broad shallow stream from 8in. to 12in. in 
ROS | depth, and having a sand or fine gravel bed, the thread of 
attached weighing 60lb. A bell on the launch sounded velocity is f 0°50 to 0°55 depth below the 
at every 100 revolutions. The time required to obtain sen sing ‘The panintpe: Soh sage pain 2 Meg eas 
Ss, yas eee vif ad seas of the velocities found by holding the centre of the meter 
There are two methods of using a meter, one where the | 0°15ft. below th f A then 1 chasis thee teed 
instrument is held at a certain point in the cross section | ¥,(0'% 0@low the suriace and the agg agg ar 
: 5 If the bed is coarse gravel—particles lin. to 2}in. in dia 
for a stated period, usually 50 seconds, and the number of ¥ 
. : : : |} meter—the centre of the meter should be held from 0° 30ft. 
revolutions of its wheel during that time are observed on ce daniiith ahonadiea heel 
the dial or by counting the clicks of a buzzer. This is called | ° sees edeaeennians i sgieaincigial 
the point measure. The other is the integration method, (3) In broad streams from Ift. to 3ft. in| ept an 
by which the meter is moved up and down. several times having gravelly beds, the thread of mean velocity is from 
in the same vertical at the sides and centreof the stream, | 0°55 to 0-60 of the depth below the surface. The single- 
or diagonally across from one side to the other at the point method of holding the centre of the meter 0 58 of 
same time that it is moved vertically. | the depth below the surface will give good results. 


The point method is considered by the American sur-! (4) In ordinary streams where the depth varies from 
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lit. to 6ft., the thread of mean velocity is about 0°60 
below the surface. 

(5) In creeks and smaller streams having a width of 
from 20ft. to 40ft., the thread of mean velocity is farther 
below the surface than ina broader stream of the same 
depth. 

(6) When the velocity is more than 2ft. a second, the 
centre of the meter should not be held nearer the surface 
than lft. 

(7) The top and bottom method—that is, holding the 
centre of the meter }ft. below the surface, and }ft. above 
the bed of the stream—gives velocities from two to eight 
per cent. greater than the mean, and this method should 
only be used where the bed is comparatively smooth and 
visible. 

(8) The vertical integration method—that is, slowly 
lowering and raising the meter during the observation—is 
rapid and of use as a check on the single-point method. 
It gives better results than the single-point method at a 
bend in a stream, under ice, under logs, or where the con- 
ditions are poor. 

Most, of the gauging stations were situated at bridges, 
or where these were not available, by cables stretched 
across the river to be gauged. The meter was lowered 
from the down-stream side of the bridge, and had a line 
attached to it running down to it from the up-stream side 
of the bridge, to ensure it being lowered vertically in the 
section, as shown in the illustrations, Figs. 2, 3, and 4. 

A long series of observations was also made at Cornell 
University, under the direction of Mr. Edward C. Murphy, 
in the years 1900 and 1901. The hydraulic laboratory 


consisted of a canal 16ft. wide, 10ft. deep, and 415ft. long, | 


with concrete bottom and sides and bed slope of 1 in 500. 
A series of gates was fixed at the upper end to control the 
adimission of the water, and at the lower end to regulate 
its exit. The weir was fixed at 59ft. below the entrance 
gates, and consisted of timber baulks, and on the top, 11ft. 
above the bed of the canal, an angle iron was fixed 16ft. 
long and 5ft. 3}in. wide, with edges ;;in. thick, which 
formed the sharp-crested weir. 
different parts of the canal to check the velocity of the 
water as desired. 

The meters used were those known as the Price—large 
and small sizes—the Haskell, and the Heley, the latter 
held by a rod, the Price and Haskell meters with a cable. 


During the experiments the water presented a series of | 
waves, but without swirls or boiling. The time required | agreed with those measured at the weir within 2 per cent. 
| for velocities above 1}ft. per second; for velocities below 
minutes by the ordinary method, 20 to 30 minutes when | this the discharge by the Price meter was less than by the 


the observations were taken at six-tengths of the depth, | weir, and by the Haskell meter it was greater, the 


for making a discharge measurement was from 30 to 60 


and from 5 to 10 minutes when the depths were inte- 


| lead so as to have an immersion of 5}in. 


Baffles were placed at | 


grated. The difference in the results obtained with meters 
held with cables and with rods was only slight, and the | 
percentage difference decreased as the velocity increased. | 
Experiments were made with floats as compared with 
meters. The floats were 6in. cubes of wood, loaded with | 
These were | 
started near the centre of the canal, and those floats were | 
rejected which came near the sides. The float velocity 
was found to be 8°3 per cent. greater than the Price meter 
velocity, and 2°95 per cent. greater than the Heley meter. 


The smallest velocity that can be measured with any 
degree of accuracy was found to be 6in. per second for the 
large Price and Haskell meters, and Jin. for the small 
Price meter; and that when the centre of the meter was 
closer to the surface than 6in. the result was found to be 
9 per cent. too small. Measurements taken at six-tenths 
of the depth gave a discharge from 2 to 6 per cent. in 
excess of that by the weir, depending on the ratio of 
width to depth. The integration method, that is, when 
the meter is gradually lowered from the surface to the 


| bottom, and then raised again to the surface, during the 


time of observation, gave an excess of that at the weir. 


| But by using special care in moving the meter at a small 
| speed and at a uniform rate it may be possible to obtain 


better results than those shown by the experiments. _ 
As an example of the method of recording the velocity 


| of currents by meters in tidal streams, those made in the 


harbour of Boston, Mass., by Mr. J. R. Freeman, one of 
the United States Government engineers for the Com- 


| mittee appointed to report as to the construction of a 


dam across the Charles River, in order to ascertain the 


| velocity of the flood and ebb currents during the various 


states of the tide, are here given. ! 
As the result of a very large number of observations, 


| it was found that the bottom velocities were very much 
| smaller when recorded by meters than those taken by 


| float. 
| going on in the water. 


It was also found that regular pulsations were 
The rise and fall of the rapidity 


| of the click of the electric sounders which recorded the 
| revolutions of the meter were always keenly apparent to 
| the ear, and the velocity of the current on the swell of 
| these pulsations was increased fully 10 per cent., and the 


| power of the current to 


Fig. 2—-USE OF CURRENT METER 


The meters were held as near the surface of the water as 
would allow of their working freely. 

The general conclusions arrived at, as the result of 
these experiments, were :— 

(1) That discharges measured with current meters 





difference being 6 per cent. for velocity of 0°75ft. per second, 


scour thereby materially 
increased. 

The instruments used in taking the observations were 
the Ritchie-Haskell current meters in the form used by 
the United States Coast Survey. These were suspended 
from the survey boat by wire cables and weighted at the 


| bottom with 60 lb. of lead. A Stearns meter fixed on a 
| staff was also used for velocities near the surface. 


The 
heavy weights and thin cables used tended to keep the 
meters to the vertical and prevent oscillation. Five 
meters were used at the same time, each being fixed at a 
different depth between the surface and the bottom, the 
wires being led to the cabin of the boat and the revolu- 
tions there recorded. The meters were always rated 
after the observations were completed. This was done 
on the still water of acanal, the meters being attached to 
a wheeled truck, which ran on a track, the meter being 
placed in the water at 2ft. below the surface. The truck, 
with the meter attached, was moved at a uniform speed, 
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— 


and as each click was given by the meter the time and | 


position of the truck was noted. The truck was drawn 
along the track by a rope and windlass, the number of 
revolutions of which could- be regulated at will. The 


minimum velocities measurable were found to be about | 


(0-2ft. per second, These observations confirmed the 
fact generally known that the flood tide begins to come 


in at the bottom while the ebb is still running out at the | 


top, and that the early flood tide sets in with greater | 


strength near the bottom. The tide turned from ebb to 
flood close to the bottom ten to twenty minutes earlier 
than it did atthe top. The results of the survey are 
given in the report, with sections and diagrams showing 
the cross sections and positions of the meters on the flood 
and ebb tides. 








VICTORIAN RAILWAYS. 
(From our own Correspondent.) 

Ir has been the outcry for years past in Victoria that 
Government railways were a failure, and, although repeated 
alteration has been made in the management from time to 
time with more or less partial success, it has been left to the 
new management, which has Mr. Tait as its chief Com- 
missioner, to wipe out the deficit for the first time for the 
past fourteen years in its first full year of office. 

A railway expert once remarked that anyone can make 
economies by reducing wages, but it takes effective manage- 
ment to create revenue. That this has been done, although 
helped by the good harvest, together with rational economy 
in working, is borne out by the fact that the revenue for the 
year ending 30th June last exceeded that of the previous 
year by £391,283, with a reduction of 1,113,628 train-miles, 
or, compared with the previous record year, exceeds in 
revenue £70,298, with a reduction of 2,112,300 train-miles. 
The net earnings were the largest ever obtained, and, in spite 
cf the burden of a number of unprofitable lines, was sufticient 
to meet working expenses and all interest charges, and leave 
a balance of £519. This result cannot be appreciated unless 
placed side by side with the deficits of previous years, viz.:— 
1896, £493,949; 1897, £295,924; 1898, £374,446; 1899, 
£294,802 ; 1900, £192,587 ; 1901, £30,808 ; 1902, £163,227 ; 
1903, £304,094. 

Although a larger traftic has been carried than that of the 
previous year, the ordinary working expenses have been 
reduced by £27,284. This is attributed to the large reduction 
in the mileage of goods and mixed 
trains, due chiefly to methods adopted 
during the year for securing the heavier 
loading of trains and cars, and for pre- 
venting the unnecessary movement of 
empty trucks. 

Salaries and wages were reinstated 
from the percentage reduction in opera- 
tion the previous year, also the staff were 
restored to full time working. These 
items represented, approximately, 
£100,000. That the working expenses 
have not been reduced at the expense 
of the upkeep of the lines and equipment 
is shown by the systematic method by 
which the management has undertaken 
to provide for renewals and replacements. 
During the year the following amounts 
have been charged to working expenses: — 
£84,554 on account of belated repairs to 
way and works ; £28,646 recoups on funds 
advanced by the Treasury in previous 
years for replacement of rolling stock and 
renewal of way and works; and £22,983 
towards replacing the deficiency found to 
exist in the rolling stock and stores. 

The introduction of oil motor cars for 
the use of repairing gangs on light traffic 
lines has rendered it possible to increase 
the gangers’ lengths on the lines on which 
they have been put into use by about 50 
per cent. 

One hundred and two miles of main track have been relaid 
during the year, 273,523 sleepers were renewed, 47,142 
additional rage 4 were put into the track, and 136 miles of 
fencing were rebuilt. 

In showing the loan capital, the discounts, cost of raising 
the loans, and all incidental expenses in connection with 
same, is taken into account. The capital expenditure also 
includes £312,027 for cost of surveys of lines not constructed, 
and seven branch lines that have been closed for traffic, 
representing an unearned outlay of about £406,513. 

Results of Working for the Year, compared with that 

for the Previous, Year. 


Year ending Year ending 


June, 1904. June, 1903. 
Average miles worked .. .. 8,871 3,385 
Total miles open for traffic... .. .. 3,881 3,874 
Cost of construction, including rolling 
stock so te oe ee ee oe S41,216,703 .. £40,974,498 
Gross revenue.. & Sec,00 yee s+ ar eee £3,046,858 
Ordinary working expenses .. .. £1,808,666 £1,835,950 
Total charges against working cx- 
penses, including belated repairs 
and recoups of funds previously 
MSs oe. tk sek ee) MERC £1,988,580 
Net revenue over ordinary working 
expenses, belated repairs, and 
recoups é jee jeu: as te. oc. Chpneeee £1,108,278 
Interest charges and expenses .. £1,515,755 £1,473,532 
Surplus walt Se RE SB ae £519 — 
Deficit see £304,094 
Train-miles is en 9,172,644 10,286,272 
Passenger journeys, number 54,282,003 54,798,073 
Goods and live stock, tons.. .. . 8,439,203 .. 3,003,997 
Gross earnings per train-mile .. .. 7s. 5-96d. .. 58, 11-09d. 
Working expenses on total charges 
per train-mile.. .. .. :. .. 48, 2-20d, 3s. 9- 23d. 
Working expenses on total charges 
per cent to earnings .. .. .. 55-90 63-63 








THE INSTITUTION OF CivIL ENGINEERS : STUDENTS’ MEETING.— 
The first of the students’ meetings for the Session 1904-1905 was 
held at the Institution on Friday evening, the 2nd instant, the 
President, Sir Guilford L. Molesworth, .C.1.E., in the chair, 
when a paper on “The Midland Railway, West Riding Lines: 
The Construction of’ Contract No. 1,” was read by Mr. R. T. 
McCallum, Stud. Inst. C.E. The reading of the paper was 
followed gs discussion, in which Messrs. H. W. FitzSimons, 
B.Sc., H, M. T. Hodgson, H. M. Rootham, L. T. Grace, K, E. 
Aitken, G, 8, Szlumper, H. 0. Etheridge, J, H. Segrave, and W. 
H. Shortt, Studs, Inst, C.E., took part. 





PUMPING PLANT FOR THE NEW SOUTH 
DOCK, CARDIFF. 


Tuer Cardiff Railway Company, in order to meet the 
increasing demands of the coal traffic, has recently completed 
a large extension to its dock accommodation at Cardiff. In 
addition to the Bute Docks, which are some 111 acres in 
extent, the company has also equipped the New South Dock, 
which has a water area of 50 acres. It is 2550ft. in length, 
800ft. in breadth, and 50ft. in depth from the coping, and is 
capable of accommodating the largest vessels afloat. 


It is | 


gallons of water per minute, against a head of 12ft., at a 
speed of 105 revolutions per minute. The main engines are 
of the open marine type, having cylinders 19in. and 30in. 
and 48in. diameter by 24in. stroke. The annular space out- 
side the liners is arranged to form a steam jacket, being fed 
with steam direct from the boilers, the intermediate and low- 
pressure cylinder jackets being fed through a reducing valve. 
The pistons are of cast iron, and are fitted with Mather and 
Platt’s piston-rings, held in position by cast iron junk rings. 


| The distribution of steam is effected, in the case of the high- 


entered from the sea by a lock, which is 850ft. in length and | 
| valve face of specially prepared cast iron, and is provided with 


90ft. in breadth, with a depth of water over the sill of 42ft. 
at ordinary spring tides, and 32ft. at ordinary neap tides. 
Two large graving docks, up to 850ft. in length; are about to 
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pressure and intermediate-pressure cylinders, by means of 
gre valves, and, in the case of the low-pressure cylinder, 
y a large double-ported flat valve, which works on a false 


the usual balance piston and relief frame, which respectively 
carry the weight of the moving- parts and- relieve the valve 
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PUMPING ENGINE, NEW SOUTH DOCK, CARDIFF 


be constructed, and will be entered from the New South | face of undue pressure. The high-pressure piston valve is on 


Dock. 

In order to maintain a. constant water level in this large 
basin, it has been necessary to install a large pumping plant, 
the contract for the complete equipment of which was let to 
Messrs. W. H. Allen, Son and Co., Limited, of Queen’s 
Engineering Works, Bedford.- As this plant-has to-deal-with 
an unusually large quantity of water, and presents some novel 
features in the way of arrangement, it may be of interest to 
give a somewhat detailed account of the machinery. The 
main plant consists of three triple-expansion pumping 
engines, 9f 900 indicated horse-power, direct coupled to three 


' large centrifugal pumps, each capable of delivering 100,000 





the Meyer principle, the two valves being arranged concen- 
trically and driven by separate excentrics. The cut-off valve 
is provided with hand adjusting gear, which can be mani- 
pulated while the engine is running, thus ensuring 
economical working under largely varying conditions of load. 
Each cylinder is cast in one with its valve chest, and is sup- 
ported behind by a cast iron column, of box section, which 
carries the slide for the crosshead, and in front by a turned 
bright steel column. The cylindersare provided with a steel 
tie-bar, which is secured to cast iron lugs on the front of each, 
but are otherwise completely isolated from each other. Since 
the tie-bar remains always at the temperature of the engine- 
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oom, the piston-rods should remain truly parallel under all | i np : 
ewe) ol ery acne why | 7ft. Gin. diameter, the discharge pipe being of 60in. dia- 


| meter. 


conditions of temperature. The cast iron columns stand 
upon a massive box casting, which forms the body of the 
surface condenser, and are connected together above by steel 
distance pieces. The exhaust from the low-pressure cylinder 


is arranged to pass down the centre of the cast iron column | 
The bed-plate, which is of cast iron, is | 


i i , securély bolted together, and also to the front | 
pe biia secsebag men , | 12ft., when running at aspeed of 105 revolutions per minute. 


into the condenser. 


of the condenser body. 3 
The crank shaft is of forged mild steel, and is of the built- 

up type, the webs being securely shrunk on to the shaft and 

crank pins. The connecting-rods, piston-rods, and crossheads, 


Allen’s ‘* Conqueror ’’ pattern, having a cast iron impeller of 


Each pump is provided with two separate suction 
branches 42in. diameter, which supply water to the pump 
axially. These three centrifugal pumps are claimed to be 
the largest pumps of their class which have yet been con- 
structed in this country, each being capable, as stated above, 
of delivering 100,000 gallons per minute against a head of 


The delivery branch of each pump is fitted with a 60in. 
hydraulic sluice pipe, having gun-metal facings on both the 
valve and seat, and a bronze draw rod. The hydraulic 


CENTRIFUGAL PUMP—NEW SOUTH DOCK, CARDIFF 


excentric-rods, and. valve-rods are also of steel; the main 


bearings, the excentric straps, and the connecting-rod bear- | 


ings being of cast steel lined with white metal. 
The governor is driven by gears from the end of the crank 
shaft, and is of the Porter type, arranged to act as an emer- 


gency governor to cut off the supply of steam, and also to | 


reduce the condenser vacuum when the speed exceeds the 
normal by a certain pré-arranged limit. The cylinders, 
receivers, and jackets are provided with all the usual acces- 
sories in the way of indicator gear, drain cocks and steam traps, 


the whole of the valves being manipulated from the front of | 
| minute. 
Edwards type, is bolted to the back of the condenser body, | 


the engine. The condenser air pump, which is of the 
the plunger being actuated by steel levers and links from the 
intermediate cylinder crosshead. The circulating water is 
supplied by one of Messrs. Allen’s centrifugal pumps of the 


| with cylinders Sin. diameter and Tin. stroke. 
| and discharge branches of these pumps are all ¢ 


cylinders are 6in. in diameter, with a stroke of 60in., and 
are supplied with water at a pressure of 750lb. per square 
inch, The pumps are also provided with the usual air 
ejectors bolted direct to the pump casing with the necessary 


| opening and closing gear, which can be operated from the 


neighbourhood of- the main engine stop valve. The con- 
denser circulating pumps are also of the centrifugal type, as 
stated above, and are driven by small single-cylinder engines, 
The suction 

. diameter, 
each supplying its condenser at the rate of 1200 gallons per 


The arrangement of this plant in the engine-house presents 
some novel features. The latter is some 96ft. long by 39ft. 
wide, the floor being some 15ft. below the ground line. The 


| centre line of each engine and pump is set at an angle of 


Discharge culvert 

















ARRANGEMENT OF 


':Conqueror'’ pattern, which is driven by a small separate | 
steam engine: In front of the engine is a large staging of | 
open wrought steel, which permits of easy access to the | 
cylinders, indicators, &c., and is supported by cast iron | 
brackets from the front steel columns. It is provided with | 
hand railing and access steps. | 
tor and steam pressure gauges are arranged on the front 
centre steel column. The whole of the cylinders, valve | 
chests, cylinder covers, and receivers are lagged with asbestcs, | 
laid on under steam and covered with blued sheet steel. ; 
The centrifugal pump, to which the engine is coupled | 


The sight-feed oil impermea- | 


PUMP HOUSE 


60 deg. to the loug wali of the room, thus greatly econo- 
mising space, and permitting a free passage for the water on 
discharge from the pumps, the centre lines of the discharge 
piping being at an angle of 30 deg. to the wall of the engine- 
room. 

Messrs. Allen have also supplied a 5-ton traveller for the 
engine-house as well as the suction and discharge piping for 
the pumps, thus being the contractors for the whole of the 
engine-room plant with the exception of the steam piping. 

The accompanying engravings show well the design of the 
whole plant, as well as the arrangement of the various suction 


direct by means of solid forged couplings, is of Messrs, ' and discharge pipes. 
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Dampfturbinen : Entwickelung, Systeme, Bau ind Verwen. 
dung. By Wituetm GenrscH. 396 pages, lirge 8vo,, 
637 figures and 4 plates. Helwingsche Verlagsbuchhaid. 
lung, 1905. 

Tue plan of this book is entirely different from that of 
any other yet published on steam turbines. According to 
its plan no other book on the subject approaches it even 
distantly in thoroughness of treatment. It must prove of 
the greatest utility to all those who desire to devote 
engineering ability and skill to the development of 
turbines. It is hardly conceivable that a book of this 
complete character, the result of, to an. Englishman, 
astonishingly patient labour, should be produced in any 
other country than Germany. An American, or English, 
or French, or Italian author would deem his time thrown 
away in expounding any theme in such thorough detail 
and with such expenditure of labour in historic research, 
But those who think that engineering development 
towards perfection is the result of long years of effort on 
the part of great numbers of workers, and is not due to 
flashes of individual genius, will believe that none of Heir 
Wilhelm Gentsch’s work in this volume is wasted. 
Perhaps quite 80 per cent. of the endeavours described 
in this book to make practically useful steam-turbines 
have led to no commercial result and to no profit to those 
who made them. Perhaps not much short of 50 per 
cent. of them had such inherent faults as to preclude any 
chance of success. But engineering progress rises to 
higher things on steps constructed from the wrecks of 
innumerable hardly-thought-out ideas and vain battlings 
against physical and financial difficulties. And it is the 
stupidest and most ignorant of all arrogance to deny 
sympathy, respect and gratitude, for help received, to the 
thousands of martyrs whose work, and sometimes whose 
lives, are sacrificed without material compensation on the 
altar of human industrial advancement. The perfected 
structure is built upon a hecatomb of errors and mistakes 
and unremunerative struggles. We learn what is true 
and correct and profitable only by trying and eliminating 
what is the reverse of true and profitable. 

Therefore a rationalised history of both failures and 
suecesses teaches the lesson to be learnt more thoroughly 
than it can be taught otherwise. After all most, or at 
any rate very many, of the failures are comparative ; they 
nave turned out unsuccessful because something better 
has been discovered before they have had time to reap 
success on the lower standard. What is now productive 
of commercial profit we may feel certain is only a stage 
towards other greatly improved constructions, which, 
when they are introduced, will reduce our present 
successes to the grade of failures. 

Our author, Herr Gentsch, is a patent agent, and 
appears to have followed with enthusiasm all efforts 
towards the creation of a steam turbine in the patent 
records of many countries. He does not profess to have 
examined all the patents, and certainly does not quote 
nearly all. But he gives an index of those quoted in his 
book. This index contains 187 German, 172 English, 
80 American, 9 French, 8 Swiss, and 2 Austrian patents ; 
in all 458, As the great bulk of these belong to the last 
few years, this number “gives one to think” of the 
number of brains at work on the problem. It should also 
cool the ardour of those inclined to spend their guineas in 
“securing " their own entirely novel ideas. The English 
patents date back to 1784, and 10 were taken out before 
1850; 10 more by 1868; another 10 by 1880; still 10 
more by 1890; 23 more up to 1895; 47 more by 1900; 28 
in 1901; and 25 in 1902. A French patent of 1853 is 
mentioned, but Germans and Americans come into the 
competitive field of invention much later. 

Herr Gentsch is not a mere patent agent, he is a 
scientific engineer as well. He seldom or never quotes a 
patent specification literally. Nor has his book the least 
resemblance to a series of résumés of patent claims. Nor 
does he restrain himself to chronological order in hix 
references to patents. The historical part of his book is 
a reasoned account of the rise and development of the 
very various ideas that have been held in reference to 
each detail part of the subject; and in dealing with each 
idea he illustrates it by reference to patents of many 
periods and of many countries. These references are 
aided by an almost profuse display of sketches and 
drawings. The result is a most interesting and informa- 
tive treatise upon the growth of the steam turbine idea. 

This is the most characteristic portion of the author's 
work. It is specially interesting because of the broad, 
semi-legal and cynical view taken. A patent agent is not 
apt to tell his client roughly that his invention is a 
physical impossibility or is an economic absurdity. His 
spirit is catholic, and a generous charity guides his calcu- 
lations of the possibility of utility. There is often more 
real truth in this attitude of mind than in the narrower 
dogmatism of scientific cocksuredness. Nevertheless, 
there are limits, and an honest patent agent will not 
encourage the patenting of a self-evident perpetual 
motion. Herr Gentsch describes many devices which 
most mechanical engineers would consider waste of time 
to mention even for the purpose of adverse criticism ; and 
perhaps he is right to do so, A germ of truth extracted 
from the consideration of a plan which is for the most 
part a crude enormity has often given birth, in the first or 
second generation, to a method that has proved a brilliant 
practical success. He is very gentle in-his criticisms of 
the plans he reviews, but he seldom fails to point out the 
lesson of impracticability or of false physical conception. 

In his preface he hints that the real complete physical 
problem of the working and the design of a steam turbine 
involves so many complexities that no scientific theories 
yet applied to its elucidation come near the useful degree 
of completeness. This is the ground reason for the re- 
commendation of the historical method of study; the 
method of examining all that has been done unsuccess- 





fully as well as successfully. 
It is true that no mathematical investigations of steam: 
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turbine action yet published in treatises approach an 
even fairly complete account of all the important physical 
influences at play. For example, take one point referred 
to incidentally on page 246 of the volume under review. 
All effective turbine driving force is due to the curvature 
of the paths the steam is forced to follow in flowing 
through the wheel. Now, over 3000ft., or say 1000 
metres per second, is a speed often reached in modern 
turbines of the Laval class, and this in the flow through a 
passage curved to less than }in., or, say, 10mm. The 
centripetal velocity acceleration in this curved motion is 
v 1000? _ 
poy ae 
In passing it may be noticed that Herr Gentsch, by 
arithmetical error, states this to be 10’ instead of 10°. 
Gravity acceleration is 9,81 m./sec.2 Taking it roughly 
as 10, it is seen that the turbine-flow centripetal accelera- 
tion is 10 million times as great as that of gravity. In 
other words, each portion of steam presses outwards 
along the radius of its curved path with a force equal to 
10 million times its own weight. The weight of 1c.cm. 
of water is 1 gramme, and that of the steam flowing with 
the above velocity may be less than this in the ratio of, 
say, 15,000. Thus the centrifugal force of 1¢.cm. of this 


10° metres per sec. per sec. 


10! 
steam will be about 15 x 10° Stammes = 2kilo. Thus in 


any cross-section of such a curved stream the pressure at 
its outside convex surface will be {rds of an atmosphere 
= 10]b. per square inch greater than lcm. further in 
towards the centre of curvature. Mixing up English and 
metric measures for the sake of obtaining a simple 
numerical result, this may be stated: as an increase of 
pressure of 1 lb. per square inch per 1 mm. radial thick- 
ness of the stream. Now the velocity attained depends 
on the drop of pressure from that in the boiler, so that 
it is clear that the streamlets of steam on the outer 
active side of the bucket passage do not attain so high a 
velocity as those on the inner side at the same cross- 
section. Across the section the streamlets flowing side 
by side have different velocities; and those on the outer 
side drag backward those on the inner side, and vice versd, 
by viscous interaction. This viscous interaction involves 
loss of energy; it is certainly one of the sources of 
inefliciency in steam turbine action. But this variation of 
velocity across the section of the flow consequent upon 
transverse variation of pressure, due to centripetal 
acceleration, is always ignored in the mathematical calcu- 
lations made in the published treatises. The above state- 
ment of this disturbing influence is itself quite incomplete, 
because it proceeds as if the steam density were uniform 
across each section, whereas, of course, it varies along with 
the pressure. 

This is only a single example illustrating how a really 
complete physical theory of steam turbines would be 
much more complex in its mathematics than anything yet 
attempted. It is Herr Gentsch’s insight into the details 
of the mechanical working of his favourite machines that 
leads him to lay comparatively little stress on mathe- 
matical calculations, and a great deal more upon the study 
of what has been actually attempted in material form, 
and the practical results of these attempts. 

The author is dissatisfied with the common classifica- 
tion of turbines into “pressure” and “impulse.” He 
prefers to classify them as “ pressure ” and “ velocity ” 
turbines, and explains that there are really no pure 
“pressure ’’ tarbines, inasmuch as, in every existent form, 
much of the head is transformed to kinetic energy before 
the moving wheel is reached. We think that “ kinetic” 
would be a very much better name for his second class 
instead of “ velocity "—Geschwindigkeits. He sub- 
divides the “ velocity” turbines into those with accelera- 
tion inside the running. wheel and. those in which 
acceleration takes place only before the wheel is reached. 

No space can be afforded here to notice the innumerable 
interesting and curious constructions described in the first 
part of this book. Regarding many of them, the interest 
would have been greatly enhanced if more information 
were given anent the working results obtained. In many 
cases one strongly suspects that the tested horse-power 
developed must be zero or nearly so. 

On page 25 there is illustrated a strange design of 

wheel on which concentric rings of blades are mounted 
on one wheel, with intervening “ rest" chambers between 
thein, these chambers being parts of the rotating wheel 
enclosed between its rotating side walls. If any horse- 
power has been developed by the flow of steam through 
this wheel (Girard, Eng. patent, 1855), it would be of 
much scientific interest to have it measured and to find out 
the reason why it should exert a driving force. The 1898 
English patent of Rateau, Sautter, Harle and Co., and the 
Wilson 1848 English patent seem specially interesting 
from the historical and scientific points of view. It is 
gratifying to notice how generally the double-tlow-balance 
system has been followed in the designs of all countries. 
_ Many designs have been made in which jets of steam, 
issuing tangentially from the rotating circumference of the 
wheel, impinge upon a fixed ring of teeth-like blades ; and 
in a considerable number the frictional resistance offered 
by a plain cylindrical casing to the tangential outflow of 
the steam has taken the place of the teeth. Indepen- 
dently of any question of economy, it would be interesting 
to know how much, if any, effect is producible by the 
tnsertion of such teeth or other obstruction to free 
discharge. 

The seventh chapter deals with means of lowering the 
rotative speed of turbines, and the eighth with the 
influence of, and methods of connection with, condensers, 
as also the forms of condenser and of air-pump used, 
and means ane to drive the pump. 

The ninth chapter has to do with superheating of the 
steam, and it is pointed out that the practicability of a 
very high degree of superheat depends upon the absence 
of all need of cylinder Tubsication. Then follows an in- 
teresting chapter upon the internal resistances, in which 
We learn that the losses through impact upon the edges 





of the bucket blades are much more serious than the 
actual frictional losses. 

Nextly. comes a very long and complete account of the 
governing methods and mechanisms that have been 
employed; and then the important subject of reversal of 
rotational direction is fully dealt with. 

The following portion of the book gives theoretical 
calculations of the proper sizes and shapes of the entrance 
guide-blade or nozzle es. Here Zeuner’s investiga- 
tions, in his Leipzig lectures of 1899, are mainly relied 
upon. A résumé of the experimental results of various 
investigators is given. It is pointed out that practical 
disadvantages, such as irregular scattering and spraying, 
result from pushing efforts after maximum theoretical 
efficiency to extreme limits. The shapes and methods of 
tooling and assembling these parts adopted in the modern 
successful patterns of turbine are described in some 
detail ; and the same is done in the next chapter in regard 
to the buckets or blades of the running wheel, where 
some of the special tooling machinery employed is 
illustrated. These important details are dealt with far 
more thoroughly than in any other bouk previously pub- 
lished. 

The book offers certainly amusing contrasts with other 
treatises on the same subject, in its rapid polishing off 
—in, say, three pages hidden in the midst of 100 pages 
of constructive.description—of all the mathematical cal- 
culation thought necessary or trustworthy. A useful 
chapter of 16 pages describes the various means whereby 
the serious losses by steam leakage are sought to be 
minimised. Bearings and glands are other details, each 
treated of separately in some detail. A lengthy account 
of the modes of combining turbines with dynamos is 
given, along with very full’ records of test results in 
running. The book finishes with two short sections 
upon turbines for land locomotion and those for marine 
propulsion.. A useful index is found at the end. 

We welcome this treatise as the best yet published on 
steam turbines, although we think that it boycotts mathe- 
matical calculation to too great an extent. May we ho 
that some English or American author will produce, at 
an early date, an equally worthy and still more up-to- 
date treatise in our own tongue ? 








A RENEWABLE AND A CONTINUOUS RAIL, 


We have received from Mr. H. W. Perry, Executive Engi- 
neer, South Indian Railway, Trichinopoly, a pamphlet, which 
sets forth proposals for modifications in the construction of 
railway track of a very far-reachingkind. The scheme, which, 
we may say, is very fairly put forward-by Mr. Perry, will 
be understood in a moment from the two sections which we 
give. A renewable rail is made with a separate head, which 
is fitted on to the body of the rail as shown in Fig. 1, which 
is a reduced section of the standard Indian State Railway 
75 lb. rail. The head of this railis 2gin. wide and 14in. deep, 
and contains about 35 lb. of metal to the yard. The shaded 
portion of the head represents about the maximum that 

















Fig.|. fe 
Standard 75-1b. Broad Gauge Rai. *=* 






could safely be allowed to be worn away in use, supposing 
the rail to be changed, when half worn, from oneto the other 
side of the track, so that both sides of its head may be 
exposed to the wear of the flanges of the wheels. The weight 
of this shaded and available portion is a little less than 20 1b. 
to the yard. As soon as it is worn away, the whole rail, 
which then weighs 55 lb. or 60 1b. to the yard, has to be taken 
out of the track, and a new rail has to be put in in its place. 
The removed rail is now quite useless as a rail, and can only 
be used for fencing, roofing, &c., or be sold for these purposes, 
in which case it may fetch about Rs.1*8up to Rs.2 to the 
yard. This is about half the cost of the new rail which has 
to be bought to replace the old one. The inventor goes into 
calculations, which we have no doubt are accurate, to show 
that about 65 lakhs are spent every year in India on renew- 
ing rails alone, and that after every allowance has been made 
for the value of old rails, a very large sum indeed could be 
saved by the adoption of the new system. 

The continuous rail is shown in Fig. 2, which explains 
itself. The fish-plate is, of course, got rid of. The section 
shows, to a reduced scale, a 60 1b. continuous rail for a metre- 
gauge line. 

As it may be urged that the cap will get loose, Mr. 
Perry deals with that objection. He writes :—‘‘ The 
principle of making wearing parts detachable, so that they 
can be easily renewed, is recognised and adopted in nearly 
every other contrivance in which iron. is used, and there 
appears to be no reason why it should not. be applied to such 
important and hard-used things as rails. A broad-gauge rail, 
very similar to the present standard 75 lb. one, has a 
renewable cap fitted on to it, and which weighs only about 
85 lb. to the yard, inclusive of the cap. The latter is simply 
a channel iron in section, and can be laid anywhere on to the 
head of the rail. It is secured and gets its grip by having 
the slope or inclination of its inner sides made slightly 
steeper than that of tho sides of the head of the rail on to 
which it fits. If the inner sides of the cap are vertical, the 
sides of the head of the rail should be inclined slightly 





outward, as shown in the figure. By varying the relative 
degree of the inclination and the extent of the surfaces in 
contact, any desired amount of bite or grip may be obtained. 
The weight of an engine or other wheel then rolling over the 
rail and cap presses down the latter on to the former. and 
does so with such force—four or five tons at the least—that 
it practically becomes a part of the head of the rail.” 

Mr. Perry has had much practical experience with rails, 
and no doubt understands his subject. We venture, how- 
ever, to doubt that the economy claimed would be secured. 
The cost of the compound rail would be more than that of 
the normal rail per yard. The weak point in the p is, 
however, the probability that the removable h would 
stretch under the rolling-out action of the tires, and so 
become loose. ; 








IN INTERNAL COMBUSTION 
ENGINES. | 


Ox- Monday evening last the opening meeting of the 
autumn session of the Automobile and Cycle Engineers’ 
Institute was held in the lecture-room of the Institution of 
Mechanical Engineers, Storey’s-gate, with Mr. H. Austin in 


IGNITION 


the chair. . An interesting lecture on the ignition of% nas 
mixtures was delivered by Sir Ol.ver Lodge. It beg ith a 
general discussion of the nature of inflammation, the.condi- 


tions which were necessary to produce it, and the eonditions 
which accelerated or retarded it. The lecturer pointed out 
that flame, started at one point by the applicationéfexternal 
heat, had to be conveyed through the body of the’ by its 
own agency. He imagined an active particle at “the centre 
of a sphere of influence, surrounded by a number: of thole- 
cules ready to continue the action, and he explained that, by 
increasing the number of sueh molecules in the -neighbour- 
hood of the active agent, the rate of inflamma:ion could ke 
increased. The obvious methods of effecting this end were to 
increase the richness of the mixture or to compress more 
molecules into a given space ; but there was a third method. 
The molecules were always in motion, with the ordinary 
motion of the molecules of a gas, and those outside the 
sphere of action, by moving through it now and then, 
produced slow combustion. - If, however, the temperature of 
the gas was raised, the rate of motion of the molecales was 
increased, and the speed of the spread of the flame through 
the mixture was augmented. The question of the effect of 
neutral gases, and particularly of the influence of an excess 
of one or more of the active gases, was then discussed, the 
lecturer expressing the opinion that an éxcess of the lighter 
gas increased the rate of explosion, for the very reason that its 
molecules moved more rapidly than the molecules of the 
heavier gas. 

Expermments were then made. to show (1) that the rate of 
combustion could be mea-ured, a long vertical glass Bunsen 
burner being used for the purpose, the rate of progress of the 
inflammable mixture up the tube being checked by controlling 
the gas supply until the rate of combustion down it was just 
in excess, when the burner slowly struck back; and (2) that 
combustion could be entirely arrested by cooling the flame. 
For this purpose the familiar experiment of the copper coil 
and the burning taper was employed, the experiment lead- 
ing to the remark that the efficiency of the gas engine might 
be greatly increased if cylinders with red-hot walls could be 
employed—a consummation which the lecturer appeared to 
consider not wholly unattainable. 

Different forms of flame, hot-tube, and catalytic ignition 
devices having been described by means of slides on the 
screen, the lec urer entered upon the subject of electric 
ignition. He explained with a great deal of care, and illus- 
trated by a few simple experiments, that electricity 
possessed actual irertia, and he showed, by using a circuit 
having large self-induction, that it took quite a measurable 
time for the current passing through that circuit to reach its 
full strength. Having shown that the current had inertia, 
he exhibited the effect of suddenly arresting it by oe 
a resisting body in its path. The body selected was air, an 
it was interposed by breaking the circuit; the result was a 
spark. The nature of the inertia of the alternating current 
was illustrated by the use of a heavy pendulum. It was 
shown that whilst a thin board might be struck without 
damage by the weight near the end of its swing, it was 
cracked across if it met the weight half-way. ‘hus the 
necessity for using the spark at the moment of greatest 
current intensity in magneto machines was enforced. 

After this explanation of the theory of the electric spark, 
a number of different forms of electric isniters were discussed 
with the aid of diagrams and actual samples, and the lecture 
was concluded by an exhibition of the peculiar properties of 
what is known as the ‘‘ A and B”’ spark, and which bas been 
transformed by Sir Oliver Lodge’s son from a striking 
laborat« ry experiment into a powerful igniter for gas engines. 
rhe arraugement of the apparatus is shown diagrammatically 
below. A high-tension coil, 
C, is connected to the inner 
coatings of two Leyden jars, of 
which the outer coatings are 
connected by a .‘‘leak’’ and 
by a circuit, which is* inter- 
rupted at B. A pair ‘of dis- 
charging knobsare placed at A. 
Whenever the jats become 
overcharged a primary spark 
occurs at A, and at the same 
instant a secondary spark at B. 
The power, if it may ‘be so 
otek of this secondary spark 
isirresistible. It was shown by 
experiment that it was rather 
increased than diminished in 
intensity by connecting the 
knobs B by a piece of wet blot- 
ting. paper; that it could not 
be arrested by grease or moisture ; that. a carbon rod placed 
between the two points was powerless to prevent its vccur- 
rence; and that even und:r water it was as violent as in dry 
air. These tests were shown both with a powerful intiuence 
machine and long spark and with an actual sparking plug 
designed for use with internal combustion engines. The 
advantages of the device are that the condition of tue spark- 
ing points within the cylmder is immaterial. whilst the 
points whigh must be kept: in condition—that is, the points 
between which the A spark occurs—may be placed anywhere 
in an accessible position. 

At the «lose of tho lecture, which had held the attention 
of the awdience for nearly two hours, a very kearty vote of 
thanks was accorded to Sir Oliver Ledge. 
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HOT SPRINGS AND THE SIMPLON TUNNEL. 
No. VII,—(CONCLUSION).* 

Havine regard to the present advanced stage in the 

boring of the Simplon Tunnel it is desirable to conclude 

these notes with some particulars of the latest operations 


pressure. began to pour through the loose broken surface of 
the crown, and, while attempts were being made to remove 
the spoil, the whole of the heading crown collapsed, | 
pinning beneath it one of the trucks—not yet extricated— 
and immediately preceding the voluminous inrush of heated 
water already described. This water enters through the 
crown on the N. E. side, 
and appears to correspond | 

with the slip in the strati- | 

fied mass. Subsequently, | 

fall after fall of the crown 
occurred, until the whole | 
working caved in, and | 

: since this accident the ex: 

. tremiity of the heading has 

remained inaccessible, for, | 
as has already been ex: | 

plained, the Italian side 
is inadequately provided | 

with refrigerating plant, 

and until a complete | 

system of cold - water 
mains and spraying ap- | 

paratus can be laid | 
down, the atmospheric 

temperature at the head- | 

ing of No. 1 is far too | 

great to permit the re- | 

sumption of work there 

with rock borers. At the | 
time of the first irruption | 

of hot water there re 

mained, 2 kiloms. length 

of cold-water mains to be 
laid, about 600m. of 

drainage canal to make 
in tunnel No. 2, and a 





Fig. 1-COLD WATER SPRINGS IN ITALIAN HEADINGS 


considerable length of in- 
verted arch to be built in 
the same passage. These 


in progress at the time of writing, as also of the excep-; works had to be completed in haste, the last of the 
tionally heavy constructional work now being completed transverse passages bored and revetted—to serve exclu- 
throughout the tunnel, together with recent progress sively for the drainage of the hot water in No, 1 
made upon the approach line railways on either side of heading—and preliminary cooling water plant installed 


the Alps. 

In our preceding article mention was made of the 
possibility of effecting the first encounter between the 
Italian and Swiss headings by means of the secondary 
tunnel “ No, 2.” 

This is, in fact, the plan now adopted. Operations at 
all other headings are suspended, and even with this 
heading, No. 2 of the Italian side, despite the concentra- 
tion there of al] the energies available, the difficulties are 
proving such as to render advance very slow, indeed so 
much so that, to perforate the short length remaining 
between the two headings of No. 2 tunnel, a very con- 
siderable delay is to be feared, judging from the present 
rate of advance and also from the unstable nature of the 
soil to be traversed. 

Actually, the main tunnel heading No. 1 at the Italian 
side ends at kilom. 9°100—the point reached on Septem- 
ber 6th last, and as is shown in the sketch-plan on page 
385. The explanation for the cessation of the work of 
advance in the main tunnel may be gathered from the 
following particulars. 

The last detonations of the mines in the heading-face 
of No. 1, on September 6th, revealed the fact that the 
unstable caleareous mica-schist, or micaceous silicated 
lime-stone, prevailing up to that point, ceased suddenly 
at a dislocation or fault in the stratifications, beyond 
which there appeared to be an almost pure limestone of 


light grey colour; but this, and also the nature of the contact | 
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| from the great cold spring at kilom. 4°3880—see view 


Fig. 1—and machine boring was resumed in No. 2 on 
October 21st, but only for a few days, and from which 
time recourse was again had to hand boring, as hag 
been largely necessary throughout the piercing of this 
latter, and amounting to rather over one-half the total 
excavated, whereas in the main tunnel this proportion only 
amounts to about one-eighth. The sok encountered 
for a long time past had been notably free from water— 
infiltrations—such small springs as were opened being, 
however, strongly charged with gypsum and occasionally 
with sulphur—in one case a spring, forming a curtain 
across No. 2- tunnel -giving off such exhalations of 
sulphuretted hydrogen as to. cause trouble to the miners, 
despite the excellent ventilation. The last 200 metres 
traversed were almost quite dry up to the great hot- 
‘water springs which clearly defined the southernmost 
limit of their region, the rock being a grey granitiferous 
mica-schist, nearly always very calcareous and unsafe, 
cut through, here and there, with thin layers of a 
mottled-grey limestone, and veined with quartz and 
deposits of calcite running Soap oro to the stratitications, 
which latter, after the ninth kilometre, became broken 


| with a series of dislocations forming a jumble, exceed. 


ingly unreliable, and necessitating close timbering and 
lagging, just previous to entering the hot-water region. 
In this calcareous mica-schist a very few garnets were 
discovered, 

The flow from the hot water spring has now diminished, 
and, as far as it is possible to gauge it, the present volume 
would be about 3600 litres per minute, while its tempera. 


| ture shows a slight tendency to sugment, having increased 
| from 44 deg. Cent. to 45:4 deg. 


nt.—which augmenta- 
tion is not impossibly connected with the diminished speed 
of the stream in its flow through the heated rock in higher 
regions, On the other hand, its degree of hardness has 
fallen from 142 deg. to 186 deg. in the space of a month, 
this diminution being attributed to the fact that the 
pockes of water from which it surges was more densely 
charged with gypsuny in its lowest depths than in the 
higher level of water at present in course of evacuation. 
It is usually inferred that the great spring at the south 
side of the workings is not connected with those of the north 
headings, and that these latter are not related to each 
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| increased—amounting, even 


other. These conclusions have been arrived at by reason of 
the great variations and fluctuations in their individual 
degrees of hardness, those of the Swiss workings being 
variously 60 deg. to 80 deg. less than the spring at the 
Italian ends. But nevertheless it seems possible that in 
flowing through different species of rock the various 
streams originating from a single source would be very 
susceptible to change, both in heat andin hardness. The 
definite solution of the origin of the heated water in the 
Simplon Tunnel for the present, however, remains a subject 
for very interesting geological study. ey 

The effect of the heated water, directly or indirectly. 
upon the temperatures of rock and of the atmosphere in the 
tunnels is very appreciable. For instance, while the rock 
heat in the main tunnel at the ninth kilometre from 
Iselle has been reduced in one month, by the aid of cooling 
appliances, from 42°4 deg. to 37 deg.» the rock heat in the 
secondary tunnel traversed by the hot drainage water has 
k at the eighth kilometre, 
to 2°6 deg. Cent. additional, while the air temperature 
from the fifth to the eighth kilometre has increased by 
2 deg. and 7 deg. Cent. The air temperature in the main 


/tunnel, No. 1, at the ninth kilometre increased from 















































27 deg. Cent. to 82 deg. Cent. in the same interval. At 
the heading of No. 2 tunnel the temperature has increased 
slightly, being now 28 deg. Cent. during boring and 
29°7 deg. Cent. during blasting and spoil clearing—the 
maximum attained in the latter operations being 32 deg. 
Cent. The flood of water for the whole tunnel has sub- 
sided with the change of season, being now 880 litres per 


| second at Iselle. 


The following details show the state of advancement of 


| | | the masonry work at the two ends of the tunnel. At the 
‘Italian side this has proved very expensive work, as, 

| owing to the unstable rock traversed and the nature of 

its composition, numerous sections of the parallel tunnel 

No. 2 have had to be revetted—often with inverts as well 

as crowns. An aggregate of 1796 m. length in No. 2 
| have been revetted, as compared with the 1008 m. lengths 
in the same tunnel on - gr side; and at ee von _ 
between the two different rocks, could not be verified, for, ; in both tunnels. The two centrifugals, run by turbine, side in No. 2 tunnel it has m necessary, go ar, a 
simultaneously with the blasts, hot water under heavy in the pumping station at kilom. 4700 were not got to | inverted arches pape iw total length of 1405 m. in about 
; * No. Vi appeared November 18th. _ ~ | work until September 12th, in forcing the cold water ' thirteen different places. 
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Fig. 3—VENTILATION FAN FOR HEADINGS 
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In the main tunnels the inverted arch rings have an 
aggregate length of 880 m. at the Italian side and 1062m. 
at the Swiss side. The total length revetted in the main 
tunnel, No. 1, is now close upon 10 kiloms. at the Swiss 
and a little over 8 kiloms. at the Italian side; con- 
sequently there remain about 1} kiloms. length to com- 
plete the tunnel lining. The hay with this work has 
been retarded at the Italian side because of the irruption 
there of hot water, and the total revetments carried out 
at both ends of the tunnel now only averages 124 lineal 


side 





the Swiss side a surface of 33 square metres of arch 
crown in No. 1 has been renewed where it was fissured 
by a movement of rock, produced, presumably, by detona- 
tions during the work of enlarging the primitive section 
of the adjoining, No. 2, heading to form a siding. The 
whole length between the north and south branches to 
this siding in No. 2—that is, between kiloms. 8°857 and 
9-480, and shown in the plan on page 415—has developed 
numerous faults in the lining, these occurring in the crown 
inverted arch and, occasionally, in the walls, and where 





Fig. 4—HIGH LIFT CENTRIFUGAL PUMP AT BRIG 


metres per month (2566 cubic metres), in place of 227 m. 
effected in the first half of the year; thus, even supposing 
a rate of 200 m. daily, this work would involve another nine 
months’ time. The immense masonry lining built in the 
decomposed mica-schistof mush-like consistency, encoun- 
tered about kiloms. 4°457 to 4°504 from the Iselle portal, 
is now apparently the strongest part of the tunnel, having 
given no signs of movement or of incipient defects. This 
great constructional work in both tunnels was carried out 


defects in the conerete blocks in the crown have also 
been remarked. In one place, the inverted arch had been 
forced up—between kiloms. 8°950 and 9:000—and is 
being renewed, while fissures have been noted in the 
great vault—the first ring—at the south branch to the 
tunnel siding. The method of construction employed for 
these branches is shown in detail by the Fig. 2. 

At the Italian side recent reconstructions have been 
limited to the inverted arch in tunnel No. 2—about 15 
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and the principal store is in the tunnel No. 1, about 
3 tons being kept in three manholes near to the entrance 
and from these it is delivered once daily to secondary 
stores convenient to the headings and to the enlargement 
areas. A store is also made in a transverse passage near 
the third kilometre for the excavation of the large channel 
drain. The concrete lining for this latter amounts to 
about 1 cubic metre per lineal metre. 

Some changes have recently been effected in the 
means employed for carrying out the work. Now horses 


‘are no longer employed, even inthe Italian- headings, 


and a compressed air locomotive’ has been added td the 
equipment here, with other plant no longer needed at 
the north side. At the Italian heading of No. 1 tunnel 
the auxiliary ventilation has been~- suppressed for the 
time being. The type’ of heading fan employed—:t 


_ present only for the needs’ of No. 2 tunnel—is shown in 








Fig. G6—-HOT-WATER DRAIN DISCHARGE 


Fig. 3. These fans can be run up to 2500 revolutions per 
minute by means of small turbines of 10 horse-power, 
consuming up to 1°8 litres of water per second, the air 
being delivered any distance up to 650 m., although a 
length of from 325 down to 21 m. of 460 and 360 mm. 
pipe usually suffices for the ventilators beyond the last 
driven cross passage. The refrigeration of the secondary 
ventilation is sometimes effected by means of a cold- 
water pipe 50 mm; diameter, pierced with holes every 
10m. The walls of the main tunnel are also refrigerated 
by the same means, and on both sides of the passage. 
At the same side, Iselle, the temporary air passage 
| from the main ventilators, passing into tannel No. 2 at 
some distance from the portal, has been abandoned for 
the definite system of air passages which will be employed 
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Fig. 5— 


in the manner already described in our articles upon the 
construction of the tunnel, in 1902-3. 

At present the masonry lining at the Italian side aver- 
ages 11:10 cubic metres per metre run of tunnel length, 
and of this 4°47 cubic metres are outside of normal 
section. The walls now average 5°40 cubic metres, the 
crown 5*20 cubic metres, and the inverted rings, where 
employed, 4°39 cubic metres per metre run at the Italian 
side, and as compared with the cubes adopted at the 


Swiss side of 4°45, 4°72, and 8°14 respectively ; the latter | 


figure for the invert being slightly less than that em- 
ployed earlier in the year. For the revetment at the 
Italian side, 168 kilos. of lime and cement are used per 
cubic metre of masonry in tunnel No. 1, and at the Swiss 
side for tunnel No. 1, and in the large siding in No. 2, 
this consumption is 133 kilos. In the lining of the 
smaller tunnel No. 2 at the Swiss side 0°5 cubic metre of 
materials were used per lineal metre and at the Italian 
side 1+22 cubic metre. 

Together with the work mentioned there is usually a 
certain amount of reconstruction of revetment in progress 
necessitated by the deformation of the profile due to 
live pressure, as from gypsum, or to a movement in the 
rock, producing fissures in the lining. For instance, on 


DRAINAGE PUMPS IN TUNNELS 


metres length between kiloms. 7702 and 7723—and to a 


renewal of the beton channel drain in the same heading, | 


where a movement of the rock had deformed it in parts 
between kiloms. 6°600 and 7360. A large channel in 
is in course of construction in the main tunnel, No. 1, and 


is finished up to near the fourth kilometre from Iselle. , 


The work of construction is supervised by resident 
engineers of the Federal Railways. 


In advance of the masonry work, excavation to normal | 


section is proceeding at an average rate of 197 cubic 
metres per day, equivalent to a total excavation, inclu¢ 
ing the work of the rock borers, of 36 cubic metres per 
metre run, or 4°47 cubic metres beyond normal section. 
The channel drain requires an excavation of 1} cubic 
metres per lineal metre. The consumption of dynamite 
has averaged, recently, 4°52 kilos. 
machine boring, and 0°54 kilos. per cubic metre of hand 
excavation. The total average consumption for all work 
is 1} kilos. of dynamite for each cubic metre excavated. 
At the Swiss side the excavation for enlargement 
requires 0°72 kilos. of dynamite per-cubic-metre. At the 
Italian side the excavation by machine amounts to 23°6 
per cent. of the total in No. 1 tunnel. 

The daily consumption of dynamite is about 387 kilos., 
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until such time as the two tunnels are completed for the 
| through circulation of the air, as already described on 
page 58, January 16th, 1903. 

The portal at Iselle is now built up as far as is required 
| for the traffic necessities in No. 1 tunnel. 

At Brig also the portal is completed to a like extent for 

the needs of the same tunnel, No. 1, but in this case the 
| ventilator house is connected directly to the portal. 

In the shops-at Brig all machines employed exclusively 
| for the maintenance and repair of the fifteen rock borers, 
| now out of service, have been dismounted. The pair of 

high-lift centrifugal pumps in the power-house for supply- 
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ing power-water to the two drainage pumps still working 
in the tunnel are now only required to furnish 25 litres per 
second. These high-pressure pumps, run by hydraulic 
turbines, are shown in the view, Fig. 4. They are designed 


to develop a pressure of 40 to 44 atmospheres, say a | 


maximum of 650 lb. per square inch, and to raise 150 litres 
of water per second—that is, 44 cubic metres per minute 
each one. The details of the low-pressure drainage pumps 
used in the Simplon Tunnel are given in the accompanying 
drawing, Fig. 5. They are connected to Pelton wheels 
developing about 60 horse-power. The other centrifugal 
pumps at work at Brig still supply 75 litres per second of 
cooling water, as described on page 415, and these will also 
be available for power services in the advanced headings, 
as shown on page 489. 

The infiltration water—exclusive of the supplies pumped 
in—has now slightly increased to a total of 198 litres per 
second, having a temperature at outfall from the tunnel 
of 26°5 deg. Cent. 
the submerged headings discharges into the drain of tunnel 
No. 2 at kilom. 8°840 the water temperature is now 
36°5 deg. This discharge is shown in the flashlight view 
-—Fig. 6—which was made while its temperature was 
being read by one of the tunnel engineers. On account 
of the difficulty of traversing the whole length of this 
narrow and encumbered heading the periodical observa- 
tions of temperature have recently been reduced to once 
a month. 

At the mid-tunnel station—Swiss workings—the acety- 
lene gas plant is still maintained, although not in regular 
service. This plant comprises a gasometer, fitted to a 
truck, about 800 m. of 20 mm. gas pipe, and ten 
16 candle-power~burners. Oil, and not gas, is otherwise 
the sole means of illumination that has been employed at 
both ends of the tunnel. 

Ballasting for the permanent way has been begun at 
the Swiss side, and 4000 cubic metres of foundation 
ballast have been laid on the right half of the way up to 
kilom. 8°300, and considerable advance has also been 
made at Brig, the Swiss end, with riverside embankments 
and retaining walls, new passémger and goods stations, 
locomotive-house, and repair shops; and the new rails 


Where the hot-water drain pipe from | * 


will require the most powerful locomotives belonging to 
the Mediterranean Railways of Italy—see Fig. 7 whieh 
engines are to be yet further increased in length in order 
to give more adhesive weight. 








OUR MINERAL STATISTICS. 


Part III., ‘‘ Output,”’ of the Mines and Quarries Report 
for 1903, is now before us, and invites a word or two of com- 
ment. On the present occasion, in agreement with our 


sideration, limitations of space compelling their exclusion. 
Although in regard to metalliferous mining generally the 
report has nothing startling to say in the direction of 
progress, yet, if we except arsenic, which continues to show 
diminution, there is certainly nothing to indi- 
eate that British mining is in the moribund condition which 
imperfectly informed writers would have us to believe. 
Copper, gold, lead, tin, zinc, and wolfram all show increased 
values, while silver mining again finds its plage in the report 
after a lengthy absence. Again, in the case of manganese, 
though the output in 1903 showed a considerable reduction 
on the 1902 figures, this is only a temporary set-back. We 
are, of course, in the present notice, dealing only with 1903, 
but, if we may be allowed to be a little previous, we may sa 

that the output of manganese ore from Carnarvonshire wi 


are got out. Moreover, the ore now being raised is of a 
higher grade than is indicated by the prefatory remarks to 
the manganese figures in the report under notice. This 
suggests a word or two of mild criticism to the effect that in 
some instances these prefatory remarks, which have done 
| duty often for a number of years, should be edited and 
| brought up to date. For instance, on page 175, under the 
| heading of ‘‘Chert and Flint,’’ it is stated that chert is 
obtained principally from strata of the Carboniferous age in 
| Derbyshire and Flintshire. This represented the state of 
| affairs three or four years ago right enough, but to-day, from 
Upper Swaledale, in the North Riding, comes a large and 

———- amount of this mineral, the returns from York- 

| shire in the chert and flint tables having reference entirely 
to chert. With regard to 

chert, by the way, the 

statistics do not give as 











Fig, 7—LOCOMOTIVE FOR 1 IN 40 


are now being laid. The locomotive round-house, now 
almost -complete, is an admirable example of reinforced- 
concrete work. The partitions, or housings, between the 
pillars, and the asphalting of the roof and glazing of the 
roof lights remain to be done. The turntable provided is 
capable of turning the longest locomotives of the Swiss 
Bundesbahnen. The locomotives designed for the 
Simplon section of the Federal Railways system were 
illustrated upon page 809, March 27th, 1903. These 
engines are, however, employed besides on all railways 
now belonging to the Swiss Government. 


The line from Brig to Lausanne is at present only | 


single-tracked, and does not convey the impression of 
being suited for very fast international trains. Basle, 
the great intermational railway centre in Switzerland, 
requires to be connected direct to the Simplon Tunnel, at 
Brig, by a line better suited for modern travelling, and 
to this end the boring of the Wildstriibel, or of yet 
another tunnel 


development of the Simplon traffic. 
fastest train from Brig to Basle takes 8} hours, and the 


more conveniently-timed train takes 10} hours, it being, | 
in fact, an all-day journey in an “omnibus” train. A | 


traveller from Zurich would often prefer, rather than 
make the long detour vid Lausanne, as at present, to 


full summer day’s journey. It seems quite probable 


that the eventual freight traffic to be secured by a direct | 
line to Basle would be equally valuable to that expected | 


from Geneva and the direct connections yet to be made 
with Paris; for Basle, while being a great railway centre 
and not remote from the most industrial parts of Europe, 
lies but little to the east of a direct line from Brig to 
Calais, and by this itinerary a new and shorter route 
through North-East France and through Switzerland 
would also be possible for thé Brindisi mails. 

At the Italian side of the tunnel the railway works are 
very far advanced. The new direct line from Domo- 
dossola to Arona is practically completed, the track 
having been laid, and the thirteen tunnels on the route 
are now in course of equipment with signals, kc. At 
Domodossola the imposing international station and 
Customs offices are but half complete. From this point 


through the Bernese Alps, | 


appesrs to be of the greatest importance for the eventual | 
At present the | 


much information to-day 
as was formerly the case. 
In the report for 1888 chert 
and flint are separately 
specified, while to-day no 
such detailed information 
is given. Certainly, with 
regard to this mineral, the 
definitions given in geolo- 
o- text-books vary a good 
eal, and undoubtedly 
minister to confusion of 
mind. For the purposes, 
however, of the present re- 
view, we are considering as 
chert just that material 
which is supplied under the 
name to the Potteries as 
runners and pavers in the 
grinding of China stone, 
&e. On this definition we 
think that the inspector for 
the Southern District, who 
is responsible for the re- 
turns from Kent, is incor- 
rect in using the joint head- 
line of ‘‘ Chert and Flint,’’ 
as none of what is under- 
stood as chert in the pottery 
trades comes from the 
South of England. One further reference of a general 
| nature may be made for which also chert will serve as an 
object lesson. It is quite probable that decreased returns 
| may be registered in the forthcoming years, but one must 
not jump to any hasty conclusions of a pessimistic nature 
concerning this. The fact is that the material now being 
| produced in Yorkshire is superior to that from other sources 
| of supply in hardness, and consequently in lasting power, 
| and it may be expected that this will lead to reduced sales, 
| seeing that the demand, after all, is not a particularly large 
| one, and, moreover, does not show any tendency towards a 
| notable increase. 
| ‘To refer now in greater or less detail to some of the metals, 
| it will be convenient to proceed alphabetically. About 
| arsenic there is nothing new to say. The further decline 
| adumbrated in our last review is testified to eloquently in 
| the figures, the amount of white arsenic obtained by calcina- 
| tion at the Cornish and Devon mines having sunk from 
| 2131 tons in 1902 to 902 tons in 1903. This state of affairs 
is attributable very largely, if not entirely, to the fall in price 
due to the discovery and working of deposits of arsenical ores 
in various parts of the world. With regard to copper, the 
| figures showing an increase in the tonnage and also in the 
| value of over £4000 hardly support the prefatory note as to 
the rapid decrease in the importance of the industry. Of 
course, compared with 1863, when the output was over 
| 210,000 tons, the present-day figures of 6867 tons are not at 
all imposing. Still the figures show an upward and not a 





GRADES 


being pursued in North Wales and Yorkshire we shall be 
much surprised if the returns for the present year do not 
| exhibit the same satisfactory feature. It is noticeable that 
the increase is contributed to by England, Wales, and 
Ireland, while if the reports from Wester Ross are not 
exaggerated, Scotland will shortly be a regular producer of 
copper ores. Reference to Yorkshire in this respect may 
occasion some degree of surprise among those unacquainted 
with the mining history of the county before regular records 
| were kept. A saying to the effect that, in the case of old 


term, did not discover everything of value which existed in 
the setts which they worked. Turning to iron ore, we find 
| that a slight increase is reported over 1902, —— the total 
| of 18 million odd tons does not compare favourably with the 
| 18 million odd in 1882. Confirmation is somewhat lacking of 
| the reported new discoveries by the electrical ore finder in 
| the Furness district, and no other new sources come up for 





up to the tunnel entrance the railway gradient of 1 in 40. 


notice of last year, the coal and iron trades, which form an | 
important part of the statistics, will not come up for con- | 


' ing before bein 


show a very considerable increase when the returns for 1904 | 


cross the Alps, journeying to Goeschenen by the Gotthard | downward tendency, and from the development work that is | 


line and thence to Brig by the diligence, which is also a | 





| mines, what the ancients left is not worth seeking, is, no | 
| doubt, to a great extent true, but it must also be considered | 
as extremely probable that the ‘‘old men,’’ to use a mining | 


notice. With regard to imports, Spain, as of old, easi 

heads the list, ineush with XS detent amount lao. 
with 1902. Russia, Algeria, France, Sweden, and Norway 
all show increased exports of ore to Great Britain. The figures 
credited to Norway seem to require a little explanation 
There is a rise from 624 tons in 1902 to 123,611 ton, 
in 1903, but presumably the bulk of this is Swedish 
ore sent from Narvik, as the total production of Norway 
does not yet approach anything like the above figure 
Of course, when the Dunderland Company gets io 
work, things will be different. With regard to leaq 
mining, an increased amount of dressed galena is reported to 
the extent of 1961 tons. This increase must be credited 
almost entirely to the two principal mines in this country 
Halkyn in Flintshire, and Mill Close in Derbyshire ; both of 
these have largely increased their output, though it js 
noticeable that most of the other lead mining centres 
show declines. Much of the ore at present being worked 
at Mill Close is phenomenally rich, requiring no dregs. 
smelted. In the North of England 
things have not been very prosperous ; the yield of lead has 
fallen off in Weardale, and with the pulling out of the rails jn 
the Arkendale mine in Swaledale, it may be considered that 
the last stroke of misfortune has overtaken this once 
rosperous district. On the other hand, the decreased output 
rom Cumberland must be attributed, not so much to 
lack of ore, but to the fact that zinc mining is being more 
actively prosecuted, the lead being kept in reserve. Again, in 


| Teesdale the development work which is being actively 


carried on at the Wiregill Deep mine promises to yield results 
of considerable value. 

Manganese has ‘already had a reference, and we pass on to 
nickel, which occupies a couple of lines in the report. The 
Palnure United Exploring Company, we may say, is now 
quite defunct; the work which was carried on in Kirk. 
cudbrightshire does not seem to have been designed or 
carried out on advisable lines, and the amount of capital 
available was obviously insufficient for the nature of the 
undertaking. The ore is kupfernickel, or arsenide of nickel, 
occurring in patches in rocks of Lower Silurian age. 
Although, of course, the demand for nickel in connection 
with armour plate has largely increased in late years, the 
deposits discovered in Ontario and New Caledonia have 
yates well preserved the equilibrium between supply and 

emand. Moreover, the ores from these districts being non- 
arsenical, offer much more attraction to the smelter than do 
the arsenides occurring in other countries, 

Tin, the mainstay of Cornish mining, comes next on our 
list. Thanks to the upward movement in price, the value of 
the black tin obtained in 1908 exceeded that of 1902, the 
figures being £532,450 in the former year and £513,872 for 
the latter. The output of ore, however, showed a decrease 
of 178 tons. It is, unfortunately, the case that in the prin- 
cipal mines the yield of black tin to the ton of tin stuff has 
shown a falling off; so serious a diminution, in fact, that 
were it not for the improved methods of working now in use 
the very existence of the mines would be seriously imperilled. 
Against the foregoing unsatisfactory remark, however, it 
must be remembered that 1903 was an exceedingly wet year, 
much extra pumping being required over normal seasons; 
further, some quite rich yields of ore have recently been 
reported from more than one district in Cornwall, from 
which one may hazard the opinion that a revival in the 
prospects of the industry is to be looked for in the future, if, 
indeed, it is not imminent. Considerable success seems to 
have attended the work of the Clitters United mine at 
Gunnislake, and this example of what can be done by the 
adoption of up-to-date appliances should not be lost on the 
directorates of other mining companies in the Duchy, 
though, as a class, Cornishmen have the reputation of being 
extremely averse to altering the procedure of their grand- 
fathers. Wolfram, or tungsten, is closely allied to tin in its 
mode of occurrence, and comes up conveniently here for 
mention. The output has fluctuated greatly in recent 
years; thus, 1885 produced 374 tons, 1889 $ ton, 1898 326 
tons, and 19029 tons. The figures for 1903, however, show 
272 tons, and now that the demand is so great for steel 
making purposes, it can hardly be that Cornish enterprise 
will allow the production to again proceed in such an erratic 
manner as is shown in the above figures. The main point of 
interest about the 1903 figures is that the production is due 
to the successful application of the Wetherill magnetic 
separator to a complex ore containing tin, iron oxide, and 
wolfram, the component parts of which fetch a much higher 

rice at the smelters than does the original ore. It can 

ardly be doubted that if other mines having a similar com- 
plex ore were to follow suit, their present modest profits— 
supposing that there are any profits at all—would be greatly 
enhanced. Of course, wolfram is being produced on an 
increasing scale in various other countries, and is also to be 
found in Cornwall unmixed with tin; but where two such 
valuable bodies as tin and wolfram occur in the same ore 
mass, their separation at a low working cost seems to offe1 
particular attraction as a mining proposition. 

We come finally to zinc, which, as in the case of tin, shows 
a slightly diminished output, but a higher value as a natural 
result of the higher prices ruling for spelter during the year. 
The Nenthead mine in Cumberland still holds first rank as a 
producer, followed by the Minera of Denbighshire. The 
mines of Cardiganshire show an increased output which will 
hardly be maintained, seeing the sensational sale in April of 
this year of the whole of the new plant at the Frongoch mine. 
A large amount of blende was thrown on the dumps in Wales 
in bygone days, and there is little doubt that this will be 
recovered in course of time, though we are very sceptical 
about the plans proposed for converting it into zinc oxide on 
the spot. With regard to non-metallic minerals, the most 
striking figures are those for fluor spar, showing a rise from 
3708 tons in 1902 to 10,497 tons in 1903. The demand which 
has arisen is from the North of England as a metallurgical 
flux, and the bulk of the increase is supplied from the 
Durham lead mines. Gold has been reserved for mention 
until the last, but space only permits of the remark that the 
increased yield shown by the two principal Merionethshire 
mines in 1902 will assuredly be maintained, as recent returns 
from the mines have been of a highly satisfactory nature, so 
much so, indeed, as fully to warrant the attention of 
speculators, 








ASSOCIATION. OF RatLway LoOcoMOTIVE ENGINEERS OF GREAT 
BRITAIN AND IRELAND.—At @ tageting held at the Midland Grand 
Hotel, St. Pancras, on the 25th November last, Mr. James Holden, 
the locomotive engineer of the Great Eastern Railway, was 
unanimously elected president of the Association for the ensuing 
year, 
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RAILWAY MATTERS. 


Tae Edinburgh and District Tramways Company has 
appointed Mr, Harris, at present assistant engineer in their service, 
to succeed Mr. W. M, Colam as chief, 


Ir is announced that the Great Western Railway Com- 
pany is having two more a compound engines built on 
the De Glehn system, considerably larger and more powerful than 
ja Franee, 

TuRrouGHOUT the recent heavy snowfall the electritied 
train service on the North-Eastern Railway Company’s suburban 
lines at Newcastle was maintained in full operation without any 
interruption or the slightest difficulty of any kind. 


Ir has been decided to extend the Lagos Railway from 
Ibadan to Oshogbo, a distance of 72 miles. Mr. W. Wothers D, 
engineer in charge of the survey of the Lagos Extension Railway, 
has left this country to survey the country and stake out the line. 


Tue length of the steam railways in the United States 
on December 31st, 1903, was 207,603-53 miles, a net increase of 
1595 miles during the year. The total liabilities of the companies 
owning these railways are given at £2,857,851,991, and the assets 
at £2,972,402,108, 

Ong of the great railway companies in the United 
States of America is preparing to substitute oil for coal in 780 
locomotive engines on a system comprising upward of 9000 miles 
of road. The cost to the company per horse-power with oil is 
said to be only a third of the cost of coal. 


Locomotives exported from the United States to Japan 
jn the nine months ending with September, 1904, were fifty-eight 
in number, against eighteen in the ne period of 1903, 
and twelve in the corresponding period of 1902, The value of these 
exports for the nine months of 1904 was £88,420, as compared 
with £35,642 in the corresponding months of 1903, and £22,230 in 
1902. 

On Saturday, December 3rd, the Metropolitan Electric 
Tramways, Limited, opened for public traffic another extension of 
their electric tramways. The new line, which is about five miles 
long and has double track throughout, runs from Cricklewood to 
Edgware. The electricity for igo | this line is supplied from 
the large generating station of the North Metropolitan Electric 
Power Supply Company at Willesden. 


in addition to its ordinary train service the Cambrian 
Railway Company, alive to the needs of the times, has. begun from 
lst December the running of a number of short trains. The 
service will include two extra trains from Whitchurch to Oswestry, 
two from Oswestry to Llangyllin, two from Welshpool to New- 
town, and one from Machynlleth to Aberystwith. The same 
number of trains will run in the opposite direction, while a similar 
service will be run on the coast and Mid-Wales sections, 


Tur total revenue earnings of the South Indian 
Railway in the half-year ended June 30th amounted to 
Re. 61,70,491, or an increase of Rs. 57,527 compared with 1903. 
Working expenses came to Rs, 26,96,575, or an increase of 
Rs, 4,05,165, and net earnings were Rs, 34,73,916, or a decrease of 
Rs, 3,53,481.. The company’s share of surplus profits was 
Rs, 3,47,070, which allows a dividend of 2} per cent. out of this 
fund, making, with the guaranteed interest, a total distribution 
at the rate of 74 per cent. per annum. The sum of £16,502 is 
earried forward, 

APPLICATION is about to be made to the Light Railway 
Commissioners for power to construct a light railway to connect 
Warrington and Knutsford, The line is to be divided into three 
sections. The first, about nine miles and three-quarters in length, 
will start near Latchford swing bridge, on the Ship Canal and, 
running along Knutsford-road, will pass through Thelwall, Lymm, 
High Legh, Mere, Tabley Superior, to Canute-square, Knutsford. 
From the square a continuing line will run to, and terminate at, 
the entrance to the Cheshire lines station, Knutsford. Another 
short line will run to the goods yards of the same station. 


On the Prussian State Railways a number of express 
trains are about to be lighted electrically, and twenty-two turbo- 
dynamos of the de Laval type have been ordered. The set in each 
case is mounted on top of the locomotive boiler, and the turbine 
develops some 20 horse-power at 20,000 revolutions per minute. 
It is directly coupled to a continuous-current dynamo, which is 
capable of supplying 180 ampéres at voltages from 68 to 90 volts. 
Fach carriage of the train is provided with a 32-cell storage battery 
of a capacity of 76 amptre hours. The lamps are designed for 
48 volts; the difference in voltage is taken up by iron resistances. 


A FURTHER extension of the Cape to Cairo Railway to 
a point 350 miles north of the Zambesi has just been decided upon. 
Sir Charles Metcalfe, consulting engineer of the railway, who is 
now superintending the work on the Zambesi, reports that rapid 
progress is being made with the line to the north of Victoria Falls, 
and it is expected that rail-head will be at Kalomo, the administra- 
tive centre of North-West Rhodesia—Barotseland—early next 
year. From Kalomo, which is 100 miles north of the Zambesi, in 
pursuance of the decision reached, work will be continued in a 
north-east direction to Broken Hill, a point 250 miles beyond 
Kalomo, 


Waar was claimed as a new system of motor tramcar, 
worked by a petrol engine, and a new patent noiseless gearing, 
which can be adapted for working on any gauge, and practically 
on any gradient, was described by Mr. Alexander Clark, 
A.M. Inst. C.Es at a meeting of the Royal Scottish Society of Arts 
in Edinburgh on 28th ult. The paper was entitled “‘The Tram 
and Road Car of the Future,” and, comparing the cost of the 
present electric tramway system with that of the proposed motor 
tramways, it was pointed out that the latter worked out from 3d. 
to5d. per mile less than the former, owing, in great measure, to 
the enormous cost of electric installations and generating stations. 


Ir must be abundantly clear to the most superficial 
observer that either the Cape railways are grossly mismanaged, 
or that the hope of any permanent expansion of trade in South 
Africa must be abandoned. South African trade is being strangled 
by the inland railway charges. One th d tons of t for 
Johannesburg, the sea freight on which from England to Cape 
Town by steamer would be £625, would be charged no less than 
£7900 for transmission by rail to Johannesburg, a distance of 1014 
miles, against over 6000 miles of sea voyage, says the ‘‘ Look Out 
Man” in Fairplay. The same system of over-charge on the neces- 
saries of life, all of which have to be imported, obtains throughout, 
and a similar disparity between the sea and land freights. 


THE annual report of the Government Railways of 
Western Australia has just beenissued. It discloses that 1755 miles 
are open for traffic, and 63 miles under construction, which will 
be opened for traffic during the current year. Thocapital invested 
amounts to £8,955,929, of which no less a sum than £482,303 has 
been contributed outof revenue, In this t Western Australia 
stands alone among the Australian States in her use of current 
revenue for capital expenditure in railway construction. After 
debiting the railway with interest on the whole of this outlay, there 
is a sum of £111,784 net profit on the year’s working. No other 
State has such a record. The gross expenditure for the year has 
been £1,179,624, and the gross earnings amounted to £1,588,084, 
and one of the most gratifying features has been the reduction of 
working expense, notwithstanding large increases in the wages 
bill. It will be noticed that not only have the railways paid interest 
and sinking fund on all the capital invested, but they have also 
— a e contribution to the general revenue of the 
Si ’ 











NOTES AND MEMORANDA. 


In America there were 7222 manufacturers and 627,047 
domestic consumers supplied with natural gas for light, heat, and 
power in 1903, 


Tue civil list of New York city contains the names of 
one engineer whose salary is £3000, one at £2400, two at £2000, 
one at £1600, four at £1500, two at £1400, five at £1200, six at 
£1000, four at £900, nineteen at £800, twelve at £700, and twenty- 
seven at £600 ; there being 117 getting £500 or more. 


A REFRACTORY fire-brick, suitable for certain purposes, 
is made by cementing quartz sand with milk of magnesia, drying 
and carefully burning. According to the Engineering and Mining 
Journal, the brick is very infusible, and its coefficiency of expan- 
sion on heating is not too high, which gives it additional 
value in construction. 


An interesting hydraulic power pest has recently been 
started in Southern California. The head employed is 1960ft., 
which is obtained at the bottom of a pipe line something over 
8000ft. in total length. This gives an effective pressure, after 
making due allowance for friction loss, of considerably over 1900ft. 
head, or 825 lb. per square inch. 


An American firm making twist drills recently received 
an order for twist drills made of a certain high-speed steel, which 
were duly ship Soon there was a complaint from the 
customer, who claimed that he could ‘‘get no results from them.” 
‘They were no better than common drills,” &c. Upon investiga- 
tion it was found that the customer was using the drills in a hand- 
driven ratchet ! 


Some remarkable recalescent alloys of copper and 
antimony have been recently prepared by a Russian named Baikoff. 
The violet alloy Sb Cu, melts and decomposes at 516 deg. Cent., 
forming Sb Cug, which melts at 681 deg. Cent. The alloy Sb Cu, 
exists in two modifications, the a form, stable only at temperatures 
below 407 deg. Cent., and the 8 form, stable only at high tempera- 
— This fact was confirmed by thermal and micrographic 
studies, 


Some remarkable engineering literature sometimes finds 
its way into the non-technical Press of this country, but the 
description of a new four-cylinder balanced Baldwin compound 
locomotive which was published some time ago in an American 
daily shows abnormal powers of imagination on the part of the 
writer, who wrote that, not only has the locomotive four cylinders, 
but ‘‘ by working on the crank motion steam is generated all 
around, and continuous power is thus kept up, with a saving of 25 
per cent. in fuel.” 


Ir had been considered that 10 or 12 per cent. would 
be the maximum of phosphorus which could be secured in com- 
bination with iron, but, according to an American paper, a firm of 
analytical chemists of Nashville have tested four casts made at 
this furnace, which show 18, 19-72, 18-76, and 18-77 per cent. 
Subsequent casts tested by the chemist at the furnace run as high 
as 21-81 per cent. The statement is made that Mr. Gray has 
demonstrated the possibility of combining with pig iron whatever 
percentage of phosphorus may be demanded. 


A REMARKABLE test of tool steel was reported some time 
agoin the American Machinist. The test was made onan S4in. lathe, 
and a cut 1jin. deep was taken with a gin. feed, at a speed of about 
50ft. per minute, with high carbon steel. A correspondent to the 
same paper points out that with chips of ordinary proportions the 

wer required to remove a cubic inch of steel per minute varies 
inversely as the feed, and for big feeds it may be comparatively 
low. But even so, assuming a coefficient of 33, which surely is 
low for high carbon steel, the power demand would be estimated 
at 440 x -33 = 145 horse-power, which, he remarks, is surely a 
good deal to be absorbed at one tool. 


Tue General Post-office engineers have made rapid pro- 
= with the extension of the underground telephone system of 

ndon. The cables are in working order as far as Hampstead in 
the north, where a new exchange has been opened, and the work 
is being pushed forward a good deal further in that direction. A 
new exchange has also been opened at Croydon in the south ; and 
westward the system has been extended to Kingston-on-Thames, 
but in the east not beyond the city boundaries. Eleven teleph 






MISCELLANEA. 


Tue Thames Conservancy have decided to construct a 
new lock at Molesey at a cost of £10,750. 


Tur London County Council is about to advertise for 
tenders for the supply of another motor steam fire-engine. 


Tue Saxmundham Urban District Council have decided 
~ tua of a sewerage schome at an estimated cost of about 
‘ le 


AccorbING to the Figaro the idea of organising a new 
Paris Exhibition is said to be on the point of taking the form of an 
official project. 


Tue last block of the eastern breakwater of the 
Admiralty harbour at Dover was laid on Friday last. The southern 
breakwater is progressing rapidly. 


THE sum of £17,800 has been taken in the French 
Budget fcr 1904 for the study of a system of water supply for 
Cotonou in Dahomey, and at the same time of a drainage system 
for that town. 


AN inquiry has been held into the application of the 
Barnsley Corporation for sanction to borrow £60,011 for the 
fl, 30 of completing the Midhope Reservoir, upon which £298,601 

been already expended. 


New York is about to connect its eastern part with its 
western by means of two underground moving platforms, one of 
which will travel at the rate of four English miles an hour and the 
other at the rate of nine. The two platforms are to be capable of 
carrying 47,000 persons an hour. 


At this week’s meeting of the London County Council, 
in reply to a question upon the report of the Bridges Committee, 
Mr. Strauc, chairman of the Committee, said that the progress in 
the construction of the new Vauxhall Bridge was very slow 
indeed, but the work done so far was of a most satisfactory 
character, and no complaints had been received. 


THE Automobile Club proposes to hold a race for tourist 
cars next year, probably in the Isle of Man during the month of 
September. The allowance of petrol will be determined by the 
Club. The weight of the chassis must be not less than 1300 lb. nor 
more than 1600 lb., and the load carried by the chassis not less than 
950 Ib. The body is to be of the ordinary tourist type. 


A serious accident occurred on Wednesday morning 
on the Great Eastern Railway between Isleham and Mildenhall. 
While workmen were repairing a bridge, = of the structura had 
been removed, and the other portion fell, throwing the wcrkmen 
about 16ft. on to the road. Three of them were so badly injured 
== necessitate their removal to Addenbrooke’s Hospital, Cam- 

ridge. 

THE sum of £111,000 has been subscribed towards 
£170,000 required to complete the new building scheme in connec- 
tion with Sheffield University College, which leaves £59,000 to 
raise before the charter can come into force. Notices have been 
deposited with all the local authorities in connection with. the 
North Lincolnshire Light Railway. The estimated total cost is 
£586,000. 


Tue shareholders in the Torquay and District Motor 
Omnibus Company, Limited, are to be congratulated on the first 
year’s operations, which have resulted in a dividend of 7. 
cent. The omnibuses are all of the Chelmsford pattern. i 
we believe, is the first company operating only motor omnibnses 
which has been able to declare a dividend and complete twelve 
months’ working. 

At this week’s meeting of the Bournemouth Town 
Council a motion to the effect that the Corporation electric tram- 
ways should run on Sundays was defeated by a large majority, 
only four votes being recorded in favour. The Council also 
decided not to light the main thoroughfares by electric light on 
Sundays, as this would entail additional Sunday labour at the Cor- 
poration generating station, but to continue to light the streets 
with gas on Sundays. 


Tue fleet of nine steamers which the Belgian Govern- 
ment maintains for the cross-Channel service is to be increased b 





exchanges have been opened up to date, and call offices innumerable. 
At the end of November, 1903, there were 13,500 subscribers, and 
now there are 21,400. The system will ultimately cover an area of 
640 square miles. 


In a steam turbine or water turbine the theoretical 
condition of maximum efficiency, and therefore of maximum 
economy, exists when the jet of working fluid moves with a velocity 
equal to about twice that of the vane against which it acts. Steam 
expanding from a pressure of 150lb per square inch into the 
atmosphere is capable of imparting to itself a velocity of 2950ft. 
per second ; if expanded from the same initial pressure into a 
vacuum the resultant velocity is 4010ft. per second. The velocity 
of water discharged from a nozzle under a head of 350ft.—giving 
the same pressureas above—is only 150ft. per second These figures, 
says the /ron Age, illustrate the different conditions existing in 
steam turbines and water turbines, 


Sures in motion in relatively shallow water have a 
greater draught than when at rest under the same conditions of 
loading. This interesting and important fact has been deve- 
loped by a recent investigation in New York Harbour, says the 
Iron Age. It has long been recognised that the stern of a vessel 
in rapid motion has a tendency to settle, but it now appears that 
the entire ship takes what is known as a ‘‘squat ” under such con- 
ditions.. The importance of the fact may be realised when it is 
stated that a ship supposed to be drawing 29ft. of water, passing 
over a bar where a depth of 30ft. exists, will almost invariably 
strike bottom, even though her speed be relatively slow. The 
magnitude of the ‘‘squat” has in some cases been found to 
exceed 4ft. 


Tue utilisation of electric power in Italy has grown 
apace since 1890. At that time the only important plants were 
situated at Milan, Rome, Genoa, Turin, and Naples, It is 
improbable that the total electric motive force available in 
Italy in that year exceeded 20,000 horse- power. To-day 
electricity in Italy provides a total motive force of over 
200,000 horse-power. Milan alone disposes of 20,000 _horse- 
power, and the large new hydro-electric station at Vizzola 
near Milan distributes 18,000 horse-power to various points 
in the provinces of Milan and Como. The central station at 
Genoa generates and distributes over 8000, and those of Rome and 
Naples over 10,000 horse-power respectively. The new plant at 
Cellina will shortly be in a position to distribute a motive force of 
about 18,000 horse-power,. 


An article by Mr. J. H. Hallberg, which appeared some 
time ago in the American Electrician, on street lighting by small 
current enclosed arc lamps, states that both direct and alternating 
lamps, taking 3 or 4 amperes, are uneconomical if worked in 
parallel off the ordinary lighting mains at 118 volts. Moreover, the 
arrangements of automatic switches for lighting them, or of 
switches worked by special wires from the central station, are 
likely to be unsatisfactory. On the other hand, when such lamps 
are worked in series on special high-tension mains, a much higher 
efficiency is obtained, amounting to about 94 per cent. at the 
lamp terminals. The direct-current series system is considered, 
on the whole, to be the best, owing to the fact that its light is 
white as compared with the alternate-current lamp, which gives a 





large proportion of violet rays, 





the addition of a turbine steamer with a speed of 23 knots, It 

said that Belgium intends to replace gradually all the old steamers 
of a speed of 19 knots by turbine steamers similar to that to be 
introduced shortly. The new steamer is to be fitted up splendidly. 
Among other conveniences it will carry a Marconi apparatus for 
the use of voyagers, and also a powerful searchlight on the bridge. 


At a meeting of the Royal Agricultural Society held in 
London on Wednesday the question of holding the next year's 
show was discussed, and it was decided ‘‘ that a final decision as to 
the show in 1905 be postponed until a meeting of the Council to be 
held in the second week of January, 1905, in the hope that further 
sums by way of subscriptions or guarantees will meanwhile be forth- 
coming from members, exhibitors, and others, which, in the opinion 
of the Council, will be sufficient to warrant the Society in organising 
a show for 1905 without farther loss to its funds.” Of the 
sum of £10,000, for which subscriptions were asked, only £5000 
has up to now been promised. 


Owine to the decayed and dangerous state of the 
existing pier at Salen, on the island of Mull, West Highlands, a 
new pier is at present under construction there, from the designs 
of Mr. James Deas, C.E., Glasgow. It consists of a substructure 
of concrete carrying a pier head of open timber work approached 
by a wooden gangway. The new pier will provide a depth of water 
sufficient to permit the calling at all states of the tide of the largest 
class coasting steamers frequenting the West of Scotland. Diving 
operations, necessary to the construction of the concrete sub- 
structure and other constructional work, are in Seer ge and 
everything points to its due completion about the April next. 
The contractors are George Halliday (Limited), Rothesay. 


THE second annual reliability trials for motor boats 
under the auspices cf the Automobile Club is announced to take 
place next year, and will extend over two days. The trials will 
probably be held in Southampton water. There will besix classes, 
as provided by the Marine Motor Association regulations, with beam 
rs freeboard restrictions:—(1) Yachts’ pom (clench built) 
not exceeding 15ft. over all ; (2) yachts’ launches (clench or carvel) 
not exceeding 20ft. over all ; (3) yachts’ launches (clench orcarvel) 
not exceeding 25ft. over all ; (4) yachts’ launches (clench or carvel) 
not exceeding 30ft. over all; (5) unrestricted vessels of any 
description propelled by internal-combustion engines, and not ex- 
ceeding 25ft. over all; (6) unrestricted vessels of any description 
propelled by internal-combustion engines, and exceeding 25ft. over 
all. 


Ir is announced that the American Car and Foundry 
Company has acquired a site in Trafford Park, Manchester, for 
the purpose of erecting large works for the manufacture of railway 
wagons and carriages. This company already possesses 
large works in the United States, and its daily “output” is more 
than three hundred wagons and i Tt has just under- 
taken a contract for the suprly of the railway earriages for the 
Baker-street and Waterloo Underground Railway in London’ All 
these carriages will be built and finished at the new establishment 
in Trafford Park. The only portion of the work which will be 
imported will be the steel work, which will be received in a finished 
state. The remainder of the work will be done in England, and 
will necessitate the employment of local labour to the extent of 





£15,000 to £20,000. 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA. —F, A. BrockHavs, 7, “Kumpygasse, Vienna. 
CHINA.—KELLY AND Watsn, Limirep, Shanghai and Hong Kong. 
FRANCE.—BoyvEAU AND Curvitier, Rue de la Banque, Paris. 
GERMAN Y.—ASHER AND Co., 18, Unter den Linden, Berlin. 
F. A. Brocxnavs, Leipzic ; A. Twetrmnyer, Leipzic. 
INDIA.—A. J. CoMBRIDGE AND Co., Railway Bookstalls, Bombay. 
]TALY.—LOESCHER AND Co., 807, Corso, Rome ; Bocca Frerzs, Twrin. 
JAPAN.—KELLY AND Waxsn, Liuirep, Yokohama. 
Z. P. Manuva anv Co., 14, Nihonbashi Tori Sanchome, Tokyo. 
RUSSIA.—C. RickER, 14, Nevsky Prospect, St. Petersburg. 
§, AFRICA.—WM Dawson & Sons, Limite, 7, Sea-st. (Box 489), Capetown. 
Gorpon anv Gorcu, Long-street, Capetown, 
R. A. THOMPsON AND Co ; 83. Loop-street, Capetown. 
J. C. Juta anp Co., Capetown, Port Blizabeth, Johannesburg, 
East London, Grahamstown. King Williamstown, Stellenbosch. 
Hawpe. House, Lrairep, Kimberley. 
Apams and Co., Durban and Maritsburg. 
AUSTRALIA.—GoRDON AND Gorcu, Melbourne, Sydney, and Brisbane. 
R. A. Taompson anp Co., 180, Pitt-street, Sydney; Melbourne, 
Adelaide and Brisbane. 
TuRNER AND Henperson, Hunt-street, Sydney. 
NEW ZEALAND.—Uprton anv Co., Auckland ; Onaia, J. W., Napier, 
CANADA.—MonTREAL News Co., 886 and 888, St. James-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto. 
UNITED STATES OF AMERICA.—IwreRnationaL News Co., 88 and 
85, Duane-street, New York ; SuBscriprion News Co., Chicago. 
STRAITS SETTLEMENTS.—KELLY anv Watsu, LimirEp, Singapore. 
CEYLON.—WisayartTwa amp Co., Colombo. 
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PUBLISHER’S NOTICE. 


*," If any subscriber abroad should receive THE ENGINEER in an 
imperfect or mutilated condition, he will oblige by giving prompt 
information of the yact to the Publisher, with the name of the 

Agent through whom the paper is obtained. Such inconvenience, 
if — can be venniled ty obtaining the paper direct from 
this office. 
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TO CORRESPONDENTS. 


427 =I order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to Wimself, and stamped, in r 
that answers received by us may be forwartled to their destination. No 
notice can be taken of communications which do not comply with these 
instructions, 

4 All letters intended for insertion in Toe Enaineer, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily Ft -aecgee goon but as a proof of good faith. No notice 
whatever can be taken of Yy 

4a Wecannot undertake to return drawings or manuscripts ; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 


G. B. (Dudley).—The Metropolitan Fico Brigade uses, we believe, the 
standard screw coupling. 

Hipexntan —See **Chimvey Design and Theory,” by W. W. Christie, 
published by #. and ¥. N. Spon. 

J.T. (Lewisham).—We cannot tell whether your risk is ‘doubly haz+rd- 
ous” or bot; you must leave that to the i. surance company to settle. 
The premium would probably be 5s. per cent. 

O. J. 8—The prices are quoted weekly in our “ Notes from Scotland ” 
The Board of Trade could probably refer you to some of their publica- 
tions giving averages. The secretary of the Chamber of Commerce, 
7, West George-street, Glasgow might also be able to help you. 

A. 8 B.—You could get what you want from J. W. Titt, Warminster. 
Wilts or R. Werner and Co , 97, Queen Victoria-atreet. You would do 
well to see the account of all the mills shown, which appeared in our 
issue of May |st, 1903. All mechanical force pumps wili work quite 
well under water. 

J.T. D (Marrid) —Take the cap off and clean the bearing thoroughly of 
«il, Cut out the b-ttom of the oil-box in the cap s» as to leave a slot 
instead of the oil holes. Procure some blacklead that.used for cleaning 
stoves will do. and beat it and taliow into a paste. aud fill the oii-: ox 
with this We have found this answer admirab y with a heavy fly- 
wheel bearing which always ran hot with oil. No oil must be allowed 
in combiuation with the blacklead and tallow. 








ERRATUM. 


Short Notice, page 5°9 of last issue. for ‘The Practical Engineer's 
Pocket-book ” read “The Practical Engineer” Electrical Pocket-book 
and Di ry 1905; an+ for ‘‘Simpkin, Marshali and -" in the notice of 
the * Prac ical Eogineer” Pocket-bouk, 1905, read ‘‘The Technical 
Publishi. g Company, Limited, Manchester.” 





MEBTINGS NEXT WBEK 


Tae INsTITUTION OF MECHANICAL ENGINEERS: GRADUATES’ AssoctIA- 
TION.—Munday, vecember 12th,at 8p.m. Paper, “Gas Engine Testing,” 
by wr. A. C. Hess. 

insTITOTE vr MARINE ENGINEERS.—Monday, December 12th, at 8 p.m., 
at 58 Romford-read, stratford, E. Pauper, “ Fuel Economy by insula- 
tion,” by Mr. Lyddou. 

LiverPooL Enorxeertnc Socrety.—Wednesday, December 14th, at 
8 p.m., at the Royal Institution, Colquitt-street. Ordinary meeting. 
Paper, ** Heavy Mut r Vehicles.” by mr. Thomas Mulyneux 

Tak ASSOCIATION OF K-GINERRS-IN-CH«rGe —Wed»esday, December 
i4th, at 7.80 pm, at the st. Bride F undativn Institute, Bride-lane, 
Fleet-street. Paper, ‘ Oil Ex gives,” by Geo . Herbert, MI Mech K. 

Ruosy EnGingeRine Socixty.—Thursday, December 15th. at 8 p.m., at 
the Beun wuildi g High-street. Ordinary genera] meetir og Discussion. 

** Premium System v. Piece-worg System,” by messrs. T. Wood and J. 
P, 8. Glover. 

Tue INSTITUTION OF CIVIL ENGINEERS: AS-OCIATION OF YoRKSHIRE 
Stuvenrs.— Thursday, Decemb-r ioth. O dinary meeting. Paper, 
“ Notes ou Construction and Erection of Steel Work,” by Mr. H. J. 
Rudyard, A.M I.C.E 

Society or ARTs.—“onday. December 12th,at &p.m. Cantor lectures: 
ILI. ** Musical Wind Instruments.” by David James Blaikley. “eanes- 
day, December 14th, at 8 p.m. Ordinary meeting. Paper, ‘The Patent 
Laws,” Chas. D Abel. 

InstiTvTION OF ELECTRICAL ENGINEERS: BrrMincHaM Loca. SEcrion. 
—Wednesday, December 14th, at 7.80 p.m., in the Physics Theatre of the 
Univer-ity, Bdmuud-street. Puper, “ Stand-by Charges and Motor L ad 
Development,” by A. M Taylor. 

Tue InstiTUTION oF ELEcTRIcaL ENGINEERS: GLasGow Sgction.— 
Tuesday, Vece . ber 14th, at 8 p.m., at the Institution of Engineers and 
Shipbuilders in Scotland, 207, Bath-street, Glasgow. Ordinary general 
meeting Paper, ‘Armature Reaction in altcrnators,” by James B. 
Henderson, B Sc., and John 8S. Nicholson, B.Sc. 

Tue INSTITUTION OF ELECTRICAL ENGINEERS.—Thursday, December 15th, 
at 8 p.m., at the Institution of Civil Engineers, Great George-street, 
Westminster, 8S.W. Ordinary geveral meeting. Discussion on Mr. 
Searl~'s paper “Studies in Magnetic Testing " Paper, ‘‘The Combination 
of Dust Destructors and Electricity Works £ ically Considered,” by 
W. P. Adams. 

Tue INstTITUTION OF MECHANICAL EnGINEERS.—Friday, December 16th, 
at 8 p.m., at the Institution House, Storey’s-gate, St. James’s Park. 
Papers : * Heat Treatment Experiments with C rome-Vavadium Steel,” 
by Capt. H, Riall Sankey, of Kugby, and Mr. J. Kent-»mith, of Queens- 
ferry, Flintshire .** Imipa¢t Tests on the Wrought Steels of Commerce,” 
by Messrs. Seaton and Jude. 

Tue Institution oF Crvit Enoingers.—Tuesday, December 13th, at 
8p.m.' Ordinary meeting. Discussion, ‘‘ On the Construction of a Con- 
crete Railway Viaduct,” by Arthur Wood-Hill, Assoc. M. Inst. C.E., and 
Edward Davy Pain, B A., Stud. Inst.C E. Friday. December 16th, at 
8 pm. Students’ meeting Paper, “ F: lkestone Harbour, Cylinder 
Sinking at the Root of the Old Pier,” by R. H. Lee Pennell, Stud. 
Inst. C.E. 

Tae INstTITUTION OF MINING AND METALLURGY.—Thursday, Decem’ 
15th, at 8pm., at the Rooms of the Geological ele eens 
House, Piccadilly, W. Ordinary meeting. Papers to be discussed :— 
“The Dust in the Air and the Gases from Explosives ip a Cornish Mine 
(Dolcoath). and the Efficacy of Methods of Dealing with them,” by R. 





Arthur Thomas and W, P. O. Macqueen. ‘ The PePmanganate Chlorina- 
tion Process at Bethanga,” by E F. Harris. ‘‘St. David's sy . 
North Wales,” by L. H Huddart. ‘“‘A New Slag Car,” B. H. 


Bennetts and L. J. W. Jones. 

Nortu of ENGLAND INSTITUTE OF MINING AND MECHANICAL ENGINEERS. 
—Saturday, December 10th, at 2 p.m., in the Wood Memorial Hall. New- 
castle-upon-Tyne. Papers: ‘The Action, Influence, and Control of the 
Roof in Longwall Workings,” by Mt: H. W. G. Halbaum. “The Miners’ 
Worm Disease as seen in Westphalian and Hungarian Collieries,” by Dr. 
Thomas Oliver. ‘‘ The Re-tubing of the Middle Pit, Murton Colliery, 
1908.” by Mr. W. O. Wood. ‘ A Method of Packing Excavations in Coal 
Seams by Means of Water.” by Mr. Edward Otto Forster Brown. ‘Notes 
on Safety Lamp Oils,” by Dr. George Percy Lishman. 
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RAILWAY ACCIDENTS, 


Two years ago attention was called, in the tech- 
nical Press of the country, to the enormous number 
of so-called “accidents” which occurred on the 
railways of the United States. These were 
accounted for, it was argued, by the rush of traffic 
attendant on a time of great commercial prosperity. 
New hands were employed of necessity, and men 
without the requisite teaching were put into respon- 
sible positions. The Inter-State Commerce Com- 





mission, however, heard evidence and obtained 
information. A report has just been published. 
From it we learn that last year 3787 passengers and 
servants were killed and 51,343 were injured in 
train accidents. In the previous year 3564 were 
killed and 45,977 injured, and in 1902 2819 were 
killed and 39,800 more or less severely injured. 
This is an increase in two years of nearly 1000, 
or 34 per cent., in the number of killed, and over 
11,500, or 29 per cent., in the number of injured. 
There are in the United States about 250,000 miles of 
railway, or ten times as much as in this country ; but 
the density of the traffic, the number of trains run 
and of passengers carried, places this country more 
nearly on a level with the United States than 
appears at first sight to be possible. The accidents 
which occur with us are few and far between, and a 
comparison of the type of accidents peculiar to the 
two countries is full of interest. It is not necessary 
to go into very minute classification ; the figures 
have been published over and over again. It 
will be enough to say here that in 1902 out 
of 11,880,000 passengers only six were killed. The 
worst accidents on British railways are derailments. 
We never hear of a train going through a bridge. 
Collisions are due to fogs, for the most part, and, 
secondly, to mistakes made by drivers or signalmen. 
Individuals are run over, and shunters are caught 
under trains or between buffers. In the United States 
the worst accidents are due to the failure of bridges or 
trestles, collisions, and the running over of indi- 
viduals at level crossings. Simple derailments are 
not exceptionally numerous. We may say, therefore, 
that in the United States material plays a much 
larger part than it does in this country; and the 
disasters which are brought about by personal 
errors are largely the result of systems of working 
which are radically defective. Thus, in the United 
States there is an enormous single line mi 4 
Roads of this kind can only be worked safely by 
inflexibly observing the rule that there shall be only 
one train staff to each section, and that no train 
shall be permitted to run without this staff. There 
is, besides, the ticket system, which permits 
two trains to follow one another on the same 
section. But it is used rarely and with extreme 
precaution, and carefully guarded by the use of 
the telegraph and block signalling In the 
United States, with a mileage of single line vastly 
greater than ours, the staff system is not favoured, 
and the running of the trains is carried out by the 
train despatcher. A mistake made by him is, for 
the most part, irreparable. The system is a bad 
survival of methods which worked very well indeed 
when trains were few and slow. Those who would 
still uphold it have to face the fact that in no other 
country on earth is there anything like the number 
of collisions of all kinds that take place in the 
United States. But this is, of course, only one 
source of disaster; there are a dozen others. 
With only one fact, however, concerning them 
need we concern ourselves just now. It is that 
if the people of the United States were resolved 
that railway travelling should be made safe, it would 
be made safe. There is nothing inherent in the 
country or the climate, or the conditions of working, 
to prevent this. Nothing stops the way but the 
lethargic indifference of the public; and it is a 
curious and suggestive fact that the terrible 
slaughter to which the New York Press is now 
calling attention takes place in a country in which 
er | Originated the continuous automatic brake, auto- 
matic coupling, and some of the most perfect and 
beautiful signal appliances ever devised. In one 
respect it is certain that the mechanism of railway 
traffic is not to blame, the fault lies with the men 
who use, or misuse it. 

At the other side of the Atlantic some of our con- 
temporaries, casting about for explanations of the 
dreadful increase in the number of catastrophes, 
attribute it to the augmented speeds and weight of 
trains. The explanation given is not precise in 
its terms, or very clear in its enunciation. It 
appears, however, that bridges and trestles and 
permanent way are no longer able to carry the 
locomotives and rolling stock ; and we are reminded 
that the railway companies are unable to bear the 
financial stress of renewing structures which have 
outlived their time. Keeping in mind as we do 
the enormous sums which appear to be available 
for constructing extensions and new ' lines, it seems 
that, not the want of financial power, ‘but the want 
of will must be held responsible for much that is 
reprehensible in the conduct of traffic in the United 
States. 

After allowance has been made for all other 
elements of danger, one remains for consideration 
which is about as commonly met with in this 
country as at the other side of the Atlantic. We 
refer to what has been not inaptly called “ tempo- 
rary mental aberration.” The Scientific American, 
writing recently, and with just severity, on the 
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management of traffic in the United States, says:— 
“Tt is difficult to explain the apparent increase in 
carelessness or absent -mindedness among em- 
ployés, an increase which is very largely responsible 
for the growing list of fatalities. Orders apparently 
are read, understood, and by some curious mental 
aberration are entirely disregarded. This has been 
particularly true on single-track railroads. Many 
recent accidents have been due to trainmen failing 
to wait at the designated station for a train coming 
in the opposite direction. In one notorious case, 
the engineer and conductor were old employés who 
had been running that particular train carefully 
and successfully for many years.” 

The most curious thing about these errors is that 
not one man but two will fall into them. In this 
country we constantly find that when a driver has 
made a mistake about signals, the fireman has not 
called his attention to the fact. A fruitful source 
of collision in England is the forgetting by the 
signalman of a light engine standing on the road. 
Two men in the same box will both make the same 
mistake at the same time. Fortunately, the whole 
theory of railway working is based on the assump- 
tion that mistakes may be made unless mechanical 
precautions are taken to prevent them. The inter- 
locking of points and signals would be wholly un- 
necessary if signalmen were perfect. 

The immunity which we enjoy in this country 
from accidents is due to ourselves—that is to say, 
the travelling ag ad will not put up with the 
destruction of life, limb, and property brought about 
by avoidable accidents. Until the inhabitants of 
the United States act energetically from similar 
motives the slaughter will continue. It is useless 
to denounce the single-track system and to hold it 
responsible for the annual killing and maiming of 
thousands of innocent people. The single line can 
be worked just as safely as the double line if due 
precautions are taken. With the train staff, or 
on crowded roads the electric tablet system, it is 
next to impossible fora collision to occur. In this 
country the railway companies grumble at the 
severity of the precautions which the Board of 
Trade insist on being taken to secure safety. But 
the companies are really largely the gainers. Juries 
never spare them, and the price paid for compensa- 
tion would, in the long run, be much greater than 
the outlay rendered compulsory by legislation. 


CONCILIATION AND THE MOULDER. 


At the recent meeting at Cincinnati of the 
National Founders’ Association, the Foundrymen 
of North America—the owners and managers of 
foundries—faced a problem which sooner or later 
our Employers’ Federation will also be called upon 
to face. The moulders’ unions of this country and 
of America are almost on a par. They are both 
powerful bodies; they have an ultra-conservative 
policy ; they resent the introduction of all means of 
increasing output per man or the employment of 
non-members, and they are ready to strike as a 
whole if any of their regulations are disregarded in 
the smallest part. This cohesion amongst their 
members, and the fact that as a rule they act 
quickly on the offensive, has given them an advan- 
tage which few unions enjoy, and has invested them 
with such power that the masters prefer to con- 
ciliate rather than oppose them. Inspired by this 
spirit, the National Founders’ Association in 1899 
entered into an agreement with the Iron Moulders’ 
Union of North America, which, it was vainly 
hoped, would put employers and employed upon 
peaceful terms, and would end the bickerings and 
strife which characterised the foundry trade. It 
was agreed between the Association and the Union 
that when causes of dispute arose, “ reasonable 
effort’’ should be made to effect a satisfactory 
adjustment, but if that failed it was to be in the 
power of either party to refer the matter to a board 
of arbitration, consisting of the president and two 
members of both the Union and the Association, 
the finding of the majority of this committee to be 
“ final in so far as the future action of the respec- 
tive organisations was concerned.” It is to be 
observed that although this is spoken of as a com- 
mittee of arbitration, there is no arbitrator in the 
accepted sense of the word; there is no uninterested 
person, that is, to adjudicate between the claims of 
the opposing parties. 

The National Founder’s Association must have 
been sanguine indeed, if it imagined that such an 
agreement would prove satisfactory. Unions are like 
the despiteful lady, and are to be grasped firmly as 
one must grasp a nettle if he would avoid stings. 
This the Association has now learnt by bitter 
experience. It has found that the New York 
agreement, instead of being “ the peacemaker for 
which it was intended, has become a trouble maker 
of nosmall proportions,” for the Union has persisted 
in using “ the deadlocking feature of this agreement 


to prevent the slightest progress of the proprietors 
towards the introduction of any change in wage 
rate or new conditions and improvements.” Having 
thus prevented agreement in any locality, the Union 
then has had the men out at the first appearance of 
the slightest change. At the same time it basely 
attempted to enter into secret agreements with the 
more powerful masters, hoping thereby to seduce 
them from their allegiance, and gradually to under- 
mine the whole fabric of the Association. For- 
tunately, this “ diplomatic motive,” as it is officially 
described, but which is uncommonly like ordinary 
treachery, has miscarried. The Association has been 
loyal to itself, it has resisted these attacks, and, find- 
ing a policy of conciliation futile, has now entered 
upon the first stage of a crusade, the end of which 
is not doubtful. It has begun by repudiating the 
New York agreement, and by boldly declaring that 
on matters which concern shop management, shop 
methods, and shop discipline, it will brook no inter- 
ference from the Union. It recognises, however, 
that on the question of hours and wages the men 
have a right to be heard, and the masters will hear 
them, but any agreements at which they arrive 
will be as between themselves and their men, and 
the existence of the Union in that connection will be 
ignored. The text of the principal clauses in the 
Cincinnati resolution is printed on another page, 
and will be found worth perusal. 

The importance of the step that the Association 
is taking can hardly be overrated. It means 
eventually the downfall of the Iron Moulders’ Union 
and the establishment of the “‘ open shop,” the shop, 
that is, where the master is free to employ whom he 
pleases, in what capacity he pleases, an object for 
which all American employers are steadily and 
unceasingly working. That our “ foundrymen,” too, 
may some day be driven to take their courage in 
both hands, and declare their independence of the 
Unions, is by no means unlikely, unless the Unions 
are wise in season, and learn from their American 
brothers that trade can only be hindered and 
delayed up to a certain point. When that point is 
reached something breaks—and it is invariably the 
Union. 


SIMPLE AND COMPOUND LOCOMOTIVES, 


THE controversy about the relative merits and 
demerits of simple and compound locomotives, 
which has raged for over a quarter of a century, 
affords, we think, an excellent example of the con- 
tentions about words rather than things, which 
have played such an important part in the scien- 
tific, religious, and political history of the nations. 
The merits and demerits of a locomotive really 
cannot be gauged from totally different standpoints. 
But the conditions under which railways are 
worked are so various in kind, so different in 
substance, so powerful in effect, that this particular 
controversy will probably last as long as the rail- 
ways themselves. 

When we examine with care all the facts and 
arguments which have recently acquired prominence, 
simply because others formerly in favour have been 
quietly shelved, we find that in favour of the com- 
pound locomotive it is urged that it is highly 
economical in fuel, and in favour of the simple 
engine, that it can pull with more power at all 
speeds than its rival. A locomotive superintendent 
finds that he has ample hauling power, and seeks 
to save fuel. He will favour compounding. 
Another engineer is short of power, and he favours 
the simple engine. ll this is very plain and 
straightforward ; but each party complicates the 
quarrel by claiming for his engine some of the 
merits of the other. 
the compound engine is just as powerful a tractive 
machine as the simple engine; and we are assured, 
on the other hand, that the simple engine is on the 
whole as economical as the compound. The recent 
history of railway practice throws a good deal of 
practical light on these points, andin a way makes, 
we think, for the simple engine. An examination 
of the facts carried out dispassionately will be found 
to repay the trouble. 

Let us take, in the first instance, the London and 
North-Western Railway. On it more completely 
than on any other in the kingdom has compounding 
been tried. Mr. Webb had a free hand, and his 
exceptionally clever brain devised one type after 
another of compound engines. No published data 
have ever been available to prove that his engines 
were exceptionally economical. Whether they were 
or not, the fact remains that the coal consumption 
per train-mile has been very heavy, because of the 
incessant piloting said to be indispensable. The 
most powerful compound locomotives on the line 
appear to be incapable of dealing single-handed with 
the express passenger traffic. We must repeat here 
that we do not pretend to give reasons, we content 





ourselves with placing facts before our readers, 


Thus, we are assured that } others. 


from which they can draw their own deductions 
If a simple engine burns 50 1b. per train-mile, ang 
can take a 350-ton train at the booked speed, it 
will be more economical than two compound 
engines doing no more work and each burning 
35lb. per train-mile; the compound engine is not 
worth having under the circumstances. Now, My 
Whale was determined to get rid of pilots if pos. 
sible; he concluded that the pea locomotives 
on the London and North-Western represented the 
best that could be done in that direction, anq 
accordingly he resorted to the simple engine, pro. 
viding great boiler power anda high pressure. What 
the result has been has been fully set forth in oy; 
pages by Mr. Rous-Marten within the last few days, 

e do not know what Mr. Whale’s new Precursors 
burn per mile, but we are none the less certain that it 
cannot be ag much as two compounds or a hig 
compound and a small simple engine at the head of 
a train will require. Here we have an instance of 
the reasons why two persons may hold opposite 
views. Mr. Whale has “ to get his trains there” at 
the fixed time. One compound engine cannot (lo it, 
The fact that it may be quite economical matters 
not at all. Mr. Whale wants power first and 
economy next; but on a line where a compound 
engine would alone be quite up to the work its 
economy would constitute an admirable feature, 
entitling it to the preference. So far, then, the 
facts go to show that the compound engine is not 
sufficiently powerful to —— with the conditions 
of modern express railway traffic. We have selected 
the London and North-Western Railway because 
on no other line in Great Britain has the 
compound system been so fully and fairly tried; 
but it must be remembered that on the (ireat 
Eastern and the North-Eastern the system has 
been tested on a considerable scale and abandoned. 
On the Midland Railway it is under trial now; it 
remains to be seen with what success. No import- 
ance need be attached to the statements made con- 
cerning any type of engine during the first year or 
so of its life. A much longer period than that is 
required to determine the fitness of the type to the 
work of any particular railway. 

Thus far we have the simple engine appearing to 
be the best, but when we turn to France we find 
the de Glehn compound appears to be doing work 
so exacting that it is not quite easy to find a 
parallel for it at this side of the English Channel. 
It will be remembered that Mr. Rous-Marten has 
recorded in our pages particulars of magnificent 
work done by de Glehn engines in France, and that 
we have asked repeatedly for an explanation of why 
speeds have been attained and weights hauled by 
one engine which could not be equalled by two 
locomotives in this country. No answer has ever 
been attempted. One very suggestive fact may be 
mentioned. It will be remembered that Mr. 
Churchward recommended his directors to procure 
a de Glehn compound. This was done, and la 
France has now been working express traffic on the 
Great Western Railway for some months. The 
results are so satisfactory that an order has been 
given to a French firm for three or four more. But 
we are told that they are to be larger and more 
powerful than La France. This fact goes some 
way, we think, to prove that the conditions under 
which a locomotive works in this country are really 
somewhat less favourable than those obtaining on 
the Continent. Again, we point out that we are 
not attempting to give reasons, but simply stating 
facts. 

Turning to the railways of Europe, we find that, 
apart from the de Glehn system, we have that of 
Von Borries, Du Bousquet, Borsig, and many 
It is noteworthy that the boiler-power 
provided is never less for the compound than it is 
for the simple engine, the pressure carried is 
almost invariably higher, and that superheaters are 
very usually fitted. The conclusion to be drawn is 
that, after all, it is to the boiler that we must Jook 
for hauling power ; and that, no matter with what 
economy the steam may be worked, trains cannot 
be pulled at the required velocity unless the supply 
is as ample for one type of engine as it is for the 
other. No doubt splendid work is being done by 
compound locomotives, but there is after all 
these years a lamentable absence of definite infor- 
mation. It is not worth disputing the statement 
that compound locomotives are burning 10, 15, or 
20 per cent. less coal than simple engines. Many 
other things have to be considered besides coal, and 
the figures mean nothing unless all the conditions 
of traffic are stated. We believe that. under certain 
well-defined conditions compound locomotives must 
be better than simple engines ; but before an opinion 
can be pronounced with propriety it is essential that 
it should be known whether these conditions do or do 
not exist. Personally we hold that on a great British 
railway with a very fast and heavy traffic the simple 





engine with a very big boiler and fire-grate will in 
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hold that for very fast work four-coupled wheels are 
and there is visible at this moment a 
tendency to think as we do on this question among 
locomotive superintendents. This, however, is 
another story. The patent fact just now is that 
the compound system has had a very full test in 
this country, and that it has been found wanting. 
Mr. Churchward’s experiment is, of course, a new 
departure. It remains to be seen what will come 
of it. If the de Glehn engine is not ultimately as 
successful here as it has been in France, that will, 
we think, go far to prove that there is some essen- 
tial, if subtle, difference between the conditions of 
haulage on, let us say, the Northern Railway of 
France and the Great Western of England ; but it 
js just on such differeices that the merits or de- 
merits, the suecess or «ailure, of any particular type 
of locomotive will depend, always assuming, of 
gourss, that workmanship and materials are in 


every case equally good. 


ample, 





{HE BRITISH WESTINGHOUSE COMPANY, LIMITED. 


Anout five years ago a great undertaking was com- 
menced in this country, very in many respects, 
peculiarly interesting in all. & been freely argued 
that, whatever merits British eturi od 
might possess in other things, in all | Related to elec- 
trical engineering they were ; slow, and 
deficient. The British Westinghouse ic and Manuv- 
facturing Company, Limited, began @perations at Trafford 
Park, and if was soon noised abroad that American 
methods would be used, and lessons taught far-reaching 
in their effects. Who.does not remember the stories told 
of the phenomenal rate at which bricks were laid and the 
walls of a gigantic establishment were run up? All that 
was most recent in tools, everything most desirable or 
desired in a place of the kind, was provided, and the 
British manufacturer stood aside and waited with bated 
breath for the result. Time passed,and it to dawn 
on the world that perhaps, after all, Ameriean methods 
might not be the best for this coumtry. As the years 
went on it Lecame more and gnore evident that the 
company had not discovered the royal road to fortune, 
and now we have before us the report of the fifth annual 
general.meeting of the shareholders, and the address of 
the chairman, Mr. William J. Buchanan, delivered in 
the absence of Mr. Westinghouse, we commend to the 
attention of our readers. [From first to last it is 
an apology and a lament— an apology for failure, 
a lament that bright hopes formed have not been 
realised. Mr. Buchanan was, however, nebulous 
in places, and it is not at all times easy to arrive at 
definite conclusions as to matters of fact. So far as we 
can gather, however, there has not been any lack of busi- 
ness. In the five years’ life of the company, orders to 
the value of over £5,000,000 had been received. But 
instead of a return of 20 per cent. or even of 10 per cent. 
on these orders, the profits seem to have been minute, 
and absorbed in the repayment of loans. “On July 31st 
last their sundry creditors were £374,678 and their tem- 
porary loans stood at £200,750; on October 31st the 
sundry creditors were £248,562, and there were no tem- 
porary loans.’ These loans could not be obtained at a 
lower rate of interest than 44 per cent. The £5 prefer- 
ence shares of the company now stand, it was stated at the 
meeting, at about £210s. The interesting fact here is that 
we find a great company with plenty of orders unable to 
earn a profit, and the excuse put forward is that competi- 
tion, home and foreign, has compelled the taking of orders 
at a price which cannot be made to pay. But there are 
powerful British companies making machinery of the 
same kind paying excellent dividends; from all which it 
seems to us that the lesson is to be drawn that those who 
have exalted American manufacturing systems at the 
expense of our own have overlooked some element— 
national, psychological, whatnot—which plays an impor- 
tant part in the conduct of affairs. No doubt there was 
much to be said in favour of Mr. Buchanan’s comments 
on the effect of foreign competition. This competition 
presses hardly on persons who have been accustomed to 
manufacturing under Protection. With this, however, we 
need not now concern ourselves. The point is that an 
American works with enormous capital, and huge orders, 
should have not only failed to make a profit in the past, 
but that those in control should be far from optimistic 
about the future. It must, however, be satisfactory to 
the shareholders to know that “the board of directors 
realise the difficulties they had had to contend with and 
those which were still before them, and their obligation 
to do everything in their power towards bringing about 
the results hoped for by all and confidently believed in by 
the principal proprietors.” 





ANTARCTIC EXPLORATION. 


An interesting advertisement is now to be found in 
shipping papers. The Discovery Antarctic exploration 
steamer is for sale. She is thus described :—‘ Wooden 
barque-rigged auxiliary screw steamer, now lying in the 
Hast India Dock, London. Specially built by Dundee 
Shipbuilders’ Company, at Dundee, in 1900, forthe Britisn 
Antarctic Expedition ; framing of British oak, and planking 
of American elm and pitch pine, sheathed with iron bark 
and greenheart. Length, 179ft.3in.; breadth, 33ft. Sin.; 
with a mean draught of 16ft., and displacement of 1570 
tons. Triple-expansion engines by Gourlay Brothers and 
vo., Dundee; 550 indicated horse-power; cylinders, 
14}in., 223in., and 36in. by 30in, stroke; steams seven 


A sister ship, the West Virginia, required, it is reported, 2in. of 
air pressure to achieve corresponding results with her Babcock 
boilers. 


to scientific purposes. Is amply found in stores of every 
description, and is in first-class order. For further par- 
ticulars, with orders to inspect, apply to David Bruce and | 
Co., 10 and 11, Lime-street, London, £.C.” We fancy | 
that this advertisement must be almost unique. Possibly 

some of our readers can tell i what yas former , 
Arctic and Antarctic ships. e firstof im ce were, a i 
no doubt, H.M.S. Hecla od Fury, commanded by Captain | , 4 FArPR, entitled * Notes on B tems rg ww binky ee 
Parry in his search for the North-West passage. As the | Tint Railways | ndation. Yee paper is divided — follow- 
desire for adventure in cold countries seems to be in- | ing sections :—Rails, joints, special work, curves, construction, 
satiable, it might prove to be a very good speculation to | and paving. The author, dealing with the first of these—rails— 


buy the Discovery as an investment. She ought to last _* ‘oad are 8a ) as pepeels by me — 
half a century with moderate care, and a purchaser might | °° i Sut des net tele te ae eee ew sections 


turn up at any moment, 











PERMANENT WAY FOR TRAMWAYS. 





an adherence 
| to the specifications suggested by them, although, if rly 
| interpreted, they may be quite correct. He points out that con- 
| tinental engineers differ from those in this country and the United 
States in that they leave the manufacturer a free hand in the 
design of sections, provided that the physical tests give satisfac- 
tion, as they consider the latter sufficient to indicate the quality 
of metal to be used. But there is always a risk that the engineer 

fy certain chemical requirements which may seriously 








THE ITALIAN BATTLESHIP VITTORIO 
EMANUELE III. 


may speci 
On the 5th October the first-class battleship Vittorio | affect the physical properties of the steel. Mr. nett, con- 
tinuing, shows that there is now no likelihood of ¢ e in the 


Emanuele III. was successfully launched hag genie © a Ay wy Fis a4 rane. ed 
in the presence of the King of Italy. With the possi sect ram rails in this country for some considerable time, 
exception of H.M.S. King Edward VIL., there has not been | owing to the new regulations of the Standardisation Committee. 
a more discussed warship within recent years. As her pros | The rail beige cy gers, aby gree ee and oe Reem 
and cons. were thoroughly gone into in our issue of March | = ee titer section m oe me. 

> , :, -. | Many and varied are the opinions of engineers on the question of 
15th, 1901, at the time when she was first projected, it will | joints. This particular detail of the permanent way is one of con- 
only be necessary to briefly enumerate her special features. | siderable importance, as there is no doubt that much money would 
First and foremost of these is the total abolition of the 6in. gun, | be saved if a suitable one was designed. Considering only for the 
mounted in all Italian warships up to the Benedetto Brin, | time being mechanical joints, such as splice bars of special form, 





the number of.12in. guns from four to two. The special 


Russian Tsarevitch, except that the amidships turret is a 
deck higher than the others instead of lower. Secondly, she 
has been given a designed speed of 22 knots, which will pro- 
bably reach 23 on actual trial. Here we have a factor which 
at once eliminates the uncertain line between the battleship 
and armoured cruiser. Larger and more powerful enemies 
like the Connecticut or Lord Nelson she could easily out- 
distance if unwilling to fight, while very few foreign armoured 
cruisers could show her a ‘‘ clean pair of heels.”’ 

As originally designed she was to have carried a battery of 
twelve 4in. guns. These have now been altered to 3in. 
12-pounders, a distinct change for the better, as with practi- 
cally equal destructive power against torpedo craft, a more 
rapid rate of fire can be maintained with the smaller gun. 

In the following table it will be seen how she compares with 
the latest designs of the Powers of her displacement or there- 
abouts :— 


Italy. Great Britain. 





arrangement of these is something after the. style of the | 


its place being taken by the 8in. gun, with a reduction in | &c., the author states that it is necessary for a well-designed bar 
| to have the following features :— 


(1) Large area of ing surface at top and bottom. 

(2) The maximum thickness of bar that circumstances will 
rmit, . 

(3) The vertical member of the bar slightly convex in relation 
to the web of the rail. 

(4) A clear theoretical distance of from 4in to gin. on the fishing 
surface of the rail, top and bottom, to be left after the bars are 
finally fixed in place. 

(5) Long splice bars, say, between the limits of 26in to 32in, 

Great importance is attached to the method of fixing ; and the 


| best bearing surface possible must be obtained. ‘‘ The splice bars 
| should be put on square, and at first only drawn up sufficiently to 
| hold the rails snugly. After the rails are surfaced the bolts should 
| be drawn up tightly, using a spanner of not less than 2ft. in 
| length, at the same time tapping the head with a light hammer. 
| Finally, the bolts should be gone over in the same way, just ahead 


of the paving work.” The author has every confidence in this 
class of joint, and states that it will give excellent results pro- 
vided that the joints are opened up and refixed once a year. Some 


| interesting remarks are also made on welded joints. This class 





ships. Already a monster 20,000-tonner is being projected 


and a large number of 3in. guns, with a speed of 20 knots or 
over, to all intents a replica of Col. Cuniberti’s ‘‘ Ideal ’’— 
dealt with in ‘‘ Fighting Ships,’’ 1903—whilst the Lord 
Nelson, with her four 12in. and ten 9°2in. guns, is practically 
a development of the Vittorio Emanuele on a larger scale. 








DOCKYARD NOTES. 





ship, and the old armoured cruiser which once pos: 
a marked degree the virtues of both battleship and cruiser,”’ 
will pass into that limbo to which the King Edward will 
follow her after perhaps no longer a term of service. The 
Cuniberti battleship, ‘‘ an absurd vision ’’ but three years or 
less ago, is now well on the way to be accepted as the standard 
to aim at in all navies. A Lord Nelson is probably worth a 
couple of Londons; the battleship of the future will un- 
doubtedly be better than the Lord Nelson, thus rendering 
the King Edward little less obsolete than the old North- 
ampton ‘‘ armoured cruiser.’’ 


THE Northampton, by the way, embodied a peculiarity of 
naval construction ; ‘‘ a ram designed to be taken off, in peace 
time, in order to obviate disaster should she collide with other 
warships! ’’ Either because never seemed sufficiently 
assured or because of mechanical difficulties, the ram always 
stayed on, however. It 1s triangular in shape and quite thin. 
This conveyed another advantage. After ramming the 
enemy the ram would break off and so save the Northampton 


in the United States of America, carrying only twelve 12in. | 


| obtained. And, before 





Vittorio France. | Germany. Russia, U.S.A. 
Wadia. 3i2, | Triumph. Suffren. Braunschweig. | Efstafi. Idaho 
Date launched .. .. .. .. «- 1904 1908 1901 1902 Building Build»ng 
Displacement .. .. .. «. «+-| 12,625 tons 11,800 12,728 j 13,200 12,600 13,000 
Dimensions .. .| 485 x 784 x 26 486 x 71 x 25 «410 x 70 x 27 | 400 x 72 x 26 | 871 x 72 x 27) «0375 x 17 x 4 
Armament — 
ere hr ae ae 4 10in. 4 12in. 4 llin. 4 12in. 4 12in. 
en , LT rere ame ete 14 7-5in. 10 6-4in. 12 6-7in. 16 6in. 8 Sin. 
Tertiary is veh 5 hee 12 12-pdrs. 14 14-pdrs. 8 4in. 12 15}-pdrs. 16 12 8 Tin. 
Auxiliary .. 12 3-pdrs. 4 6-pdrs. 2 9-pdrs. 12 1-pdrs. 6 3+ 20 14-pdrs. 
4 Maxims 4 Maxims 24 3-pdrs. | 8 Maxims 6 1-pdrs 12 3-pdrs. 
| 8 1-pdrs. 
Torpedo tubes (submerged) .. . + 2 4 (2 above water) | 6 (1 above water) 3 2 
Protection— 
See nr en a 7in.—8in. 12in.—éin. 9in.—4in. 9in.—2in. 9in.—4in. 
Lower deck side i) one 8in. Tin. 5in. 5}in, 6in. Tin, 
Protective deck.. a ms 4in. Sin. —l}in. $in 3in. 3in. ? 
to big guns... .. «2 «- oe os} Sin. 10in.—din. 12in liin. 12in. 12in, 
Secondary .. .. +c «2 o« «| 6in. | Tin. 5in Tin. Sin. Tin. —6in. 
Indicated horse-power .. .. .«.| 20,000 12,500 16,200 16,000 10,600 10,000 
8 Sea > eee 22 knots 19 knots 18 knots 18 knots 18 knots 17 knots 
Coal supply (maximum) .. 2800 tons 2000 1150 + oil 1500 + oil '900 —— + 580 1750 
| o! 


Without a doubt, in the near future other nations will | may be sub-divided into cast weld joint, electric weld joint, and 
embody the general features of her design in their battle- | the thermit weld joint. The first two of these are said to give 


good results, but in both cases the initial outlay is considerable, and 
th require a formidable plant. The thermit weld is accomplished 
by a chemical process, and up to the present has given good results. 
It has the great advantage of requiring only a small plant, which 
is easily handled. The author considers the pra on process 
limits the amount of line which can be laid by the plate-laying 
gang, and consequently the progress of the work is determined by 
the rate at which the joints can be made. 

Nothing new has been added to what is already known about 


| the wear of curved rails, but the author thinks that with the intro- 


duction of a standard type of curve much better results will be 
ong, anew material will be used for rolling 
curve rails, probably nickel steel. Some interesting remarks are 


| made onthe method of constructing the permanent way. There does 


Tue St. George has replaced the Northampton as training | not seem to be any probability of substituting any other material 
sessed, ‘‘to | for concrete as at present used, as, taking everything into account, 


it is considered to be the most suitable for the purpose. The two 
ways of setting the rails on the concrete are given ; in the first one 
the concrete is laid to within about lin of the proper surface for 
the base of the rail, and the rails are then laid on the concrete, 
and surfaced by blocks or wedges. The space between the rail 
and concrete is then filled with fine concrete. The other method 
—and the one which the author considers the better—is to pack 
up the rail to the required level, and then place the concrete, in 
one operation, If the foundation is insufficient there will be 
settlements, and it is suggested that it might be practical to use 
ferro-concrete under and beyond the track for the purpose of in- 


| creasing the bearing surface without using a prohibitive depth of 


concrete. Very little is said on the question of paving. A few 
words are given relating to the expansion of wood setts, thus 
causing an alteration in the gauge of the track. But with a 7in. 
rail and a 4in. depth of block it is considered that there need be no 


| fear of this occurring. The concrete must come up 3in. from the 
| base of the rail, and surrounding it, so that it is held tightly, and 


can resist lateral movement. Expansion then causes the wood ‘‘ to 


| arch” from the rail. ‘‘ With deeper blocks, or shallower rails, or 
| the combination of both, there is a danger of the rails moving or 


the bother of extricating herself from the enemy’s interior! | tilting. 

We talk of modern progress, but there was little left | 

unthought of in the old days. They forgot one thing in the | 

Northampton, however—they omitted to give her speed. At 

her best she did more often under eleven knots than over -it, | NAVAL ENGINEER APPOINTMENTS. 

and for the last ten years or so she has varied between eight | —— 

and six knots, with a preference to the latter. Her engines,| THs following appointments have been made at the Ad- 

however, were extremely well made, Her sister, the Nelson, | miralty :— 

was a much better steamer, and has been known to make as| Engineer Lieutenants.—J. F. Bell, to the Terror for charge of 

much as thirteen knots or more. But even this giddy figure | T.B.’s Engine-room Storesand Torpedo Sub-depdt, to date Decem- 

fails to suggest flying. ber 3rd ; H. M. Wall, to the Fire Queen for the Success, undated ; 
| J. A. Owen, to the Egmont for the Flying Fish; and J. T. C. 

* ‘ ; | Butland, to the Leander for the Foam, to date November 29th. 
The U.S.S. Colorado, designed horse-power 23,000, and Engineer Sub-Lieutenant.—H. Hodson, to the Fire Queen, 














22-knot speed, on trial worked up to 28,016 indicated horse- | supernumerary, to date December 3rd. 
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CLEARING FOR SOMERTON STATION 


THE GREAT WESTERN COMPANY'S NEW 
ROUTE TO THE WEST. 


THE important undertaking of the Great Western Railway 
Company, known as the Castle Cary and Langport Railway, 
forms the last chapter of an old-established project for 
furnishing a shorter and more direct express traffic route to 
Exeter, Plymouth, and all Cornish stations. At present the 
Great Western route is the longer by 23 miles to Exeter, and 
by 16 miles to Plymouth, than that of the London and South- 
Western Company to the same points; and although it is, on 
the whole, the more favourably graded, the express traffic is 
apt to be delayed at such important junctions as Didcot, 
Swindon, Bath, and Bristol. 

By examining a map of the Great Western system it will 
be seen that the company possesses the nucleus of an alterna- 
tive route to the West in the lines lying south of the main 
line west of Reading. There is the Berksand Hants Railway, 
once @ separate company, which extends from Reading to 
Westbury vid Newbury and Hungerford, and at Westbury 
joins the Weymouth branch, which leaves the main line at 
Chippenham. The idea of utilising the Berks and Hants 
Railway as an alternative route to the West was first con- 
ceived many years ago. Originally, however, this line did 
not proceed direct to Westbury, for it formerly joined the 
Weymouth branch nearer Chippenham, at Holt Junction, 
passing through Devizes on the way. Accordingly, in order 
to convert the nucleus into a through route the following 
works were necessary. First, the doubling of the Berks and 
Hants line from Reading to Woodborough ; secondly, the con- 
struction of a railway from Woodborough to Westbury, to 
avoid the détour vid Devizes and Holt ; and, thirdly, the con- 
struction of a railway which would link up the Weymouth 
line with the Bristol and Exeter Railway. 

The doubling of the Berks and Hants line, and the new 
railway between Patney and Chirton Junction, two miles west 
of Woodborough, and Westbury were both completed in the 
autumn of 1900. The Patney and Chirton and Westbury 
line, which is 144 miles in length, with stations at Patney 


and Chirton, Lavington, and Edington, was -fully described | 


in THE ENGINEER of November 23rd, 1900. Incidentally, 


pany a shorter route to Dorchester and Weymouth. The 
South-Western route to Weymouth is 1424 miles long. For- 


merly, the Great Western Company had the choice of two | 
routes, both considerably longer, viz., vid Swindon and | 


Chippenham, 168? miles, or vid” the Berks and Hants line, 
Devizes and Holt Junction, 160} miles, By the opening of 


| from that which preceded it. 








the Patney and Chirton and Westbury cut, the Great Western 
acquired a route only 1544 miles in length, thus enabling 
the company to compete on better terms than previously with 
the London and South-Western. In the summer of 1901 the 
Great Western Company started an accelerated Weymouth 
service vid Patney and Chirton, and during the past summer 
it ran to Weymouth in the same time as the South-Western, 
while some of its trains ran without a stop between Padding- 
ton and Maiden Newton, a distance of 1394 miles, track 
water troughs having been laid on the new line between 
Edington and Westbury. 

The second link of the chain for providing the Great 
Western Railway with shorter access to Exeter and Plymouth 
is a new line to connect the Weymouth branch south of 
Frome with the existing main line between Bridgwater and 
Taunton. Now there is a branch line, of single track, from 
Durston on the main line, six miles north of Taunton, to 
Yeovil on the Weymouth line, but it is too circuitous for the 
purpose. Therefore a railway is being built from Castle Cary, 
20 miles south of Westbury, to near Langport, on the 
Durston-Yeovil branch. 

As far back as 1883 a Bill was obtained for a line between 
these points, but these powers were allowed to lapse. In 
1898 the scheme was revived, and in the session of 1899 a 
fresh Bill was passed. The later project is somewhat different 
The survey of the first line 
went farther south than the present, and the Bill of the latter 
makes provision for important works on the existing line 
between Langport and Athelney, and also for a deviation west 
of Athelney. 

The Castle Cary and Langport Railway was begun in May, 
1903, and, owing to the favourable weather which was 
experienced in 1904, the works are in a very forward state. 

The new line diverges from the Weymouth branch 300 | 
yards south of Castle Cary Station, which 44 115} miles from | 
Paddington, vid the direct route, and extends for a distance | 
of 154 miles, passing through an extremely picturesque and | 
hitherto remote part of Somersetshire. The line is, of course, | 
designed for two lines of way, but no provision is being made | 


at present for duplicating the track capacity; should a four- 
? | track way ever be needed. 
the construction of this link gave the Great Western Com- | 


After leaving Castle Cary Junction the line runs on a bank | 
for three miles, which is followed by a cutting through shale 
and clay, three-quarters of a mile long, 40ft. deep, and con- | 
taining 300,000 cubic yards. At 4? miles, and in a shallow | 
cutting, is the site of Keinton Mandeville Station. A quarter | 


| of a mile beyond there is another big cutting’through blue | 


lias, half a mile long, 32ft. deep, and representing 80,000 


SOMERTON TUNNEL—WEST FACE 


cubic yards, whence the line continues on a bank or on 
the surface to Charlton Station, seven miles. At 7} miles a 
formidable cutting through shale and rock is encountered, 
for, though only thirty chains in length, it attains a depth of 
65ft., and represents 380,000 cubic yards. This cutting is 
followed by a bank, 38ft. high, until at 84 miles the road from 
Castle Cary to Somerton is crossed by a fine skew bridge at 
an angle of 830 deg. The bridge consists of six ribbed arches 
on the square, with a span of 62ft.each. Another lofty bank, 
half a mile long, followed by a cutting 50ft. deep anda 
quarter of a mile in length, brings the line to a viaduct 
spanning the valley of the little river Cary. The Somerton 
Viaduct, as it is called, will comprise five arched spans of 
50ft. each, and the rail level will be 63ft. in height. The 
line next passes through the village of Somerton in a deep 
cutting, and at 10} miles, where the cutting terminates, is 
the site of Somerton Station, which will be the most impor- 
tant on the line. 

Soon afterwards another cutting, three-quarters of a mile 
long, 45ft. deep, and representing 100,000 cubic yards, begins, 
and continues to the eastern face of the Somerton Tunnel. 
This tunnel is in hard marl and shale, 1054 yards in length, 
while its depth beneath the surface averages 120ft. The 
perforation is not quite straight, for seven chains at the 
western end are on a curve ot one mile radius. The tunnel 
has one permanent shaft near the western extremity. From 
the western portal of the tunnel to a new station at Langport, 
144 miles, there are two important banks and two big 
cuttings. The first cutting is one mile long, 35ft. deep, and 
contains 154,000 cubic yards; and the second is three- 


| quarters of a mile long, 33ft. deep, and of 160,000 cubic 


yards. On leaving Langport Station the line enters upon 
an angle of King’s Sedgemoor, whose treacherous. surface 
is crossed on an embankment 25ft. in height, The embank- 
ment, however, is punctured by both a viaduct and a bridge 
across the river Parret. First, there is the viaduct, which 
will comprise ten arched s of 55ft. each. The foundations 
of the piers are being sunk to a depth of 50ft. through the 
peat. The Parret is a tidal river, and navigable for barges. 
The bridge—fifteen miles—consists of four arched spans. of 
394ft. each, and one steel span of 105ft., formed by a Warren 
braced pillar girder structure. 

The new line effects a junction with the Durston-Yeovil 
branch at 154 miles from Castle Cary Junction, and half a 
mile from the old Langport Station on the branch. 

The Castle Cary and Langport line is designed for the 
heaviest and fastest main line traffic. With the exception of 
a long reverse curve at Somerton “it follows practically a 
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straight line throughout. The sharpest curve is that at 
fomerton, the radius of which is sixty chains, while the 
radius of the few others is one mile, There are two long 
stretches of straight, beginning at 2 miles 64 chains, 
and continuing to 5 miles 17 chains; and beginning 
at 12 miles 20 chains, and continuing to 15 miles respectively. 
The ruling gradient is 1 in 264, and, roughly speaking, the 
line ascends from Castle Cary to Somerton, and thence 
descends to Langport. There are fifty bridges under and 
over the railway. With the exception of stone quarries at 
Keinton, Charlton, and Somerton, there is practically no local 
traffic to be developed. Ke intermediate stations will be of the 
ordinary double-platform pattern. The whole line, in short, 
js designed purely for the requirements of an express traflic. 
The first section from Castle Cary to Charlton is in such a 
forward state that it will be opened for rail motor cars on 
July 1st, 1905. The remaining works are as follows :—The 
existing line from Langport to Durston crosses Sedgemoor 
ractically on the surface, or, at an altitude of only 3ft.. In 
the winter and spring this line is being constantly flooded 
and washed out, owing to the failure of the wooden culverts 
to relieve the pressure of the flood water. Accordingly, the 
line as between the junction with the new railway at Lang- 
port and Athelney Station, a distance ef four miles, is bein 
entirely reconstructed, Anew. double-track railway is build- 
ing alongside the old, and being carried 10ft. above the surface 
of the moor instead of 3ft., while wooden culverts are giving 

Jace to brick and steel, supported on piles, driven 30ft. on to 
the solid. From Athelney a deviation will be made for a 
distance of three miles to a junction with the old main line 
at a point three-quarters of a mile north of Taunton. It 
will, therefore, be seen that the last part of the scheme for a 
new route to the West entails the construction of 224 miles 
of double lines of way. -The contractors for the whole under- 
taking are Messrs, C. J. Willis, of Manchester and West- 
minster. 

Good progress is being made with the Langport and 
Athelney section, but work on the deviation beyond has only 
just been begun. It is anticipated that the whole will be 
ready for public service in time for the summer traffic of 
1906. Taken in conjunction with the already opened Patney 
and Chirton and Westbury line, the Castle Cary and Lang- 
port Railway and accompanying works will have the effect 
’ of stringing the bow as between Reading and Taunton. 
Travelling by the new route, the Great Western journey to 
Exeter will be exactly 21 miles shorter than it is at present 
vid Swindon, Bath and Bristol. In two years’ time, there- 
fore, the London and South-Western Company will only have 
the advantage of the Great Western by two miles to Exeter, 
while to Plymouth its route will become five miles the 
longer, whereas it now. is 16 miles shorter. In addition to 
the saving of distance which it will effect, the new route will 
also give the Great. Western trains a much more favourably 
graded road than is furnished by the old main line. Lastly, 
by avoiding Didcot,-Swindon, Bath and Bristol, the new 
route should secure to the company’s best express trains in 
the West of England service an absolutely clear run 
throughout. 








SEWAGE DISPOSAL AT HANLEY. 


Ay interesting report has been recently made to the Sanitary 
Committee of the Staffordshire County Council by Dr. Geo. 
Reid, the County Medical Officer of Health, regarding a 
series of experiments which he has been carrying on in con- 
nection with sewage disposal at Hanley. Rather over two 
years ago the Corporation of Hanley, in consequence of an 
undertaking which it had given, decided to construct works 
for treating one-sixth of the dry weather flow of the sewage 
of the borough on biological lines, The object was to deter- 
mire. by experiment, on’ a large scale, whether septic tank 
treatment, followed: by single filtration, would yield satisfac- 
tory results with the sewage in question. It was also 
desired to find out whether, if this process were found to be 
efficient, it could be conducted on the site of the present out- 
fall works, which is near to a populous part of the borough. 

The experimental plant was designed by Messrs. Willcox 
and Raikes, engineers, of Birmingham, in conference with Dr. 
Reid, and in planning it regard was paid to possible future 
extension of the works on similar lines should the experiments 
prove successful. The installation had been practically in 
constant operation for some eighteen months at the date of 
the report to which we have referred. For many years pre- 
viously the method of disposal of the sewage of Hanley had 
been chemical precipitation followed by land treatment. The 
land, however, is clayey and most unsuitable for the purpose. 
Moreover, the area is inadequate. It was perfectly evident, 
therefore, that if the original outfall were retained, all idea of 
land treatment, even as a supplement to other methods, 
must be discarded. 

Dr. Reid states that it was known that septic tank treat- 
ment of the sewage, followed by double filtration, would 
produce a satisfactory effluent. There was a pretty firm 
conviction that, with a highly efficient method of distribution 
of the tank effluent on the filter, one filtration through a 
depth of filter of about 4ft. 6in. would answer the purpose. 
A waste material called ‘‘ saggars,” which is very plentiful in 
the pottery towns of North Staffordshire, was known to be 
a good filtering medium when broken up. It is hard and 
uon-friable. What was not known, however, was the size of 
medium most suitable to employ. The experiments in the 
result pointed very strongly to the proper size, or rather com- 
bination of sizes, which gave the best effluent. 

It was decided in the first instance to erect a Scott- 
Moncrieff distributor, which was specially designed for this 
particular installation, and which worked throughout the 
experiments on a circular filter bed. Later on a further 
mechanical distributor was designed by Mr. Willcox, and put 
to work on a square filter. Dr. Reid’s remark, regarding 
both of these, is that they complied with the stringent con- 
ditions ra pega, oyrwrer yd which had been laid down in the 
first instance, é total area of the filters amounted to half 
an acre, consisting of a circular quarter-acre bed fed by the 
Scott-Moncrieff ‘distributor, and a rectangular quarter-acre 
bed fed by the Willcox distributor. The total depth of 
filtering material was -in both cases 4ft. 6in. In order to 
determine what sizes or series of sizes of filtering material it 
was best to employ, the expedient of sub-dividing the beds 
was resorted to. Thus, the circular bed was divided into 
four sectors, and the square bed into two halves. The sizes 
of particles of filtering medium in the various sections of the 
two beds was as follows :— 


Circular Filter. 
-6in. of 2gin. to 1din.; 3in. of 1din. to din.; and 
yin. to tin. particles. 


Section I.—6in. 
3it. 9in. of 


Section II.—6in. of 2}in. to ldin.; 3in. of 1gin. to 4in.; 
and 3ft. Yin. of sin. to din. particles. 

Section III. —9Yin. of 24in. to 1fin.; and 3ft. 9in. of gin. to 
qin. particles. 

£ection 1V.—9in, of Qgin. to 1hin.; and 3ft. 9in. of 14in. to 
sin. particles. 

Rectangular Filter. 

Section I.—1ft. of ldin. to gin.: and 8ft. Gin. of ;';in. to 
tin. particles. 

Section II.—1ft. of 1gin. to 4in.; and 3ft. Gin. of jin. to 
jin. particles, ‘ 

It will be observed that the sizes of the particles at the 
tops of the filters in Sections I. and II. were the same in both | 
filters. _The object of this was to allow of a legitimate com- | 
parison being made between the results of the two filters | 
worked under identical conditions and differing only in the | 
mechanism for eyrtonpar| the sewage. Effluent pipes were 
so arranged as to allow of distinct. samples from each section | 
being collected for analysis. ; 
These filters were fed with a septic tank effluent. It was | 
at first arranged that the tank should be large enough to hold 
a twenty-four hours’ flow of sewage. . The routine working of 
the works, however, generally interfered somewhat with the 
regularity with which the detritus tank was emptied, with 
the result that a larger proportion of the mineral suspended 
solids in the sewage passed into the septic tank than would 
otherwise have been the case. This curtailed the effective 


‘works which will approach 


those of Hanley as regards 
degree of purification effected."’ 
With regard to the routine working of the filters the report 
states that, with the exception of a temporary water-logging 
of the large grain section of the circular filter—1}in. into gin. 
particles—an occurrence which was corrected by a short period 
of rest, no trouble was experienced. ‘‘ That this occurrence,”’ 
it is added by Dr. Reid, ‘‘ should have happened in the case 
of the large grain section only, confirms the accuracy of the 
opinion I formed years ago, namely, that it is desirable to 
reduce the size of particles in such filters to an extent which 
is compatible with thorough aération.”’ Of course, the ques- 
tion of cost has to beconsidered. The crushing ofthe filtering 
materials into very fine particles adds to the cost of construe- 
tion. The conclusion arrived at, therefore, is that it: would 
be wise to make use of. particles of the same sizé as those 
forming the body of Section III. of the circular filter, namely, 
in. to jin. . With this grade of material, however, it would 
be wise to protect the filter by forming the top layer, to the 


| depth of about 9in. to 12in., of sin. particles. 








PUMPING HEAVY LIQUIDS. 


In many industries it is necessary to force heavy, viscous 
liquids through pipes. This involves difficulties not encoun- 
tered in ordinary pumping, and requires machinery special 
in design and construction. When the liquid is heavy, but 
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capacity of the tank more rapidly than usual. The efiect 
was that the septic tank effluent was not. the outcome of 
twenty-four hours’ septic action throughout the whole 
Mn of the experiment, and that at times an increase in 
the suspended solids passing from the septic tank. to’ the 
filters probably resulted from this. unavoidable shortening of 
the septic period. The rate of flow in the case of the circular 
filter was constant and regular at 200 gallons per superficial 
yard. In the case of the square filter, this flow was not 
always maintained, but varied from 130 to 200 gallons, the 
mean being 162 gallons per square yard. The rate of travel 
of the distributor was so arranged that each portion of the 
area of the filter received its > wo at regular seven-minute 
intervals. It will be remembered that this was the time 
experimentally found some years ago by Mr. Scott-Moncrieff 
to give the best results. ; : 

We may here state that the sewage dealt with is an 
ordinary domestic sewage not of a very strong character. The 
dilution is accounted for by the discharge into the sewers of 
a considerable volume of mine drainage water as well as a 
certain amount of stream water from a small tributary 
stream, which, having received some sewage from Hanle 
and the adjoining borough of Burslem, communicates wit 
the outfall sewers. 

Attached to the report are a number of tables giving in 
detail the results of the analyses made of the sewage and of 
the effluents from the septic tank and from the various sec- 
tions of the two filters. These are, unfortunately, too long 
for us to reproduce in full, but a table is given setting out 





the means of all the results, and this we reprint below. 


Swain Sc 


SHOWING PERCENTAGE PURIFICATION OF SEWAGE 


not adhesive, as in the case of crude oils, the action can be 
made fairly satisfactory and efficient by enlarging the valve 
openings, making the parts of the pump heavier, and so 
arranging the passages of the pump that there is little 
liability of choking or clogging. When, however, the liquid 


_is-a fluid at high temperatures, and a gelatinous adhesive 


paste or a rubbery solid; ‘clinging to all surfaces and choking 
openings through which it should pass, as the temperature is 
lowered, a design differing materially fromthe ordinary pump 
must be used. Tar, molasses, and cocoa liquor present more 
obstacles to pumping than any other substances which it has 
been found feasible to move in this manner. Each of these 
liquids thickens into an.almost solid mass when cold, render- 
ing it very difficult to start the pump if some special provision 
is not made and ample power provided. Another action 
which must be taken into account is the contraction of the 
area of the passages and valves as the liquid cools, and 
the consequent throttling which interferes with the liquid’s 
passage, and which the pump is forced to overcome. The 
skin friction of a liquid of this kind creates heat enough 
partially to alleviate this tendency to throttling when the 
velocity of the substance is maintained above a certain 
point and the pipe is not in such a position that the sur- 
rounding air will lower the temperature of the liquid below 
the solidifying point. Although not a common practice, it 
is well to lag all exposed piping used for conveying heavy oils 
or other substances of a similar nature. Gas tar has a 
number of characteristics rendering it exceptionally difficult 
to pump. Its condition varies from a solid to a penetrat- 
ing fluid within a small range of temperature. 











These results have been embodied in a diagram which 
shows clearly the percentage purification effected in . the 
various sections of the filters. This diagram we reproduce 
above. It will be seen from a consultation. of this table 
and diagram that the septic tank effected a purification of 
64 and 62 per cent: in the organic ammonia and in the 
oxygen absorbed figures respectively. The filter effluents 
showed a purification of from 94 and 91 per cent. in the 
case of the large grain section of the circular filter to 97 and 
94 per cent. respectively in the case of the finest grain 
section. These last-named figures are practically the same 
in the corresponding. section of both filters. As regards the 
degree of nitrification, the results are practically the same in 
all sections of both filters. 

Dr. Reid, commenting on the results generally, says that 
the degree of purification which has been effected in every 
case is excellent. ‘The good quality of the work done,’’ he 





adds, ‘‘ exceeds that of any plant of which I have had expe- 
rience, neither do I know of any published records from similar 


Parts per 100,000. 
Size of = ag 7 =] - 
particles in | r Solids. Oxygen ab: 4... 
Sample. | body i - Chlorin Free Organic out ved in oe 
of filter. samples.|7. solution, 1 8Us- Total. ormme.| ammonia. | ammonia. four hours “9... 
| "| pension. ” at 80° Fah. 8° 
Sewage .. _ 8 125-4 62-9 188-3 8-9 2-109 0-765 8-854 0-00 
Septic tank .. ~_ 7 105-3 4-4 109-7 8-7 1-820 0-270 1-725 0-00 
{Section I.) shin. to fin. | 14 112-0 0-4 112-4 8-5 0-081 0-029 0-273 1-75 
Rectangular filter; 
L ,, IL] din to jin. | 14 111-9 0-8 112-2 8-3 0-098 0-082 0-278 1-73 
‘Section I. ..| hin. to jin. 13 112-1 0-2 112-3 8-4 0-006 0-025 0-242 1-66 
» IL ..| din. to fin, | 18 112-9 1-4 114.3 8-3 0-036 0-029 0-259 | 1-58 
Circular filter. 
» UL ..| jin tojim | 13 112-8 0-7 118-5 8-4 0-087 0-030 0-252 | 1-62 
» IV. ..| Min. to fin, | 13 118-1 1-7 114-8 8-3 0-119 0-046 0-327 «1-62 


Another liquid peculiarly difficult to handle is oil-refinery 


| tar, which is usually very hot when it reaches the pump. 
| There is a large percentage of suspended particles of various 
| Sizes present in this tar, and also a certain amount of un- 
| refined paraffin. 
| ture of 300deg., but quickly cools off if not properly handled, 
| and coats the retaining valves and walls with layers of an 
| adhesive substance closély resembling finely-divided particles 


The tar is sometimes heated to a tempera- 


of coke. To overcome the difficulties the ordinary pump 
arrangement and design are materially changed. Exception- 
ally large valve areas are employed, the valves being designed 
to permit the passage of the substance pumped with the least 
possible frictional resistance. 








THE total sum which the London County Council will 
| have to pay for the purchase of the London, Deptford and: Green- 
| wich Tramways’ Company’s undertaking is £96,500—£1000 in 
| excess of the estimate approved by the Council. 
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THE SMITHFIELD SHOW. 


AtTuHouGH the list of exhibitors of machinery and agri- 
cultural implements in the catalogue of the above annual 
exhibition contains the names of most of the firms which 
have become prominent in their different spheres, there 
are very few appliances which are not replicas of prede- 
cessors well known to most of our readers. If there is 
a predominating feature of the machinery section this 
year, it is the prominence which is now being bestowed 
by makers: of traction engines or heavy road locomotives 
upon lighter types of self-propelled vehicles, either in a 
form suitable to carry the farmer's products or capable of 
being yoked to existing vehicles in place of horses or 
other forms of haulage. That many of the engineering 
firms are moving somewhat timidly in this new departure is 
scarcely to be-wondered at, for the wheels of great Govern- 
ment departments turn with oppressive slowness, and the 
three-ton tare limit imposed by the Light Locomotives Act 
has not yet been replaced by a more adequate allowance, 
although a Local Government Board announcement has 
been expected for some time past. The builders of the 
older types of road locomotive still remain obdurate 
respecting the advantages of the steam motor wagon, but 
are becoming more alive to the demands for light steam 
tractors which, while coming within the scope of the 
above Act, do not in themselves provide accommodation 
for the load. Much may be said on both sides of the 
question, but the great objection which has been hitherto 
raised against the separate tractor is the difficulty of 
handling loads in confined spaces. As a set-off to this, it 
is contended that the demurrage is less with the tractor 
than with the more costly motor wagon. 

The latest firm to enter the ranks of steam wagon 
builders is that of Richard Garrett and Sons, Limited, 
Leiston. As we hope to describe their vehicle somewhat 
fully in a future issue, we need only give here the chiet 
features which it embodies. In general appearance it 
resembles closely several other well-known wagons. 
Steam is provided by a vertical fire-tube boiler, fired 
from the top through a central tube, and the outer 
stell is removable for cleaning purposes. The engine is of 
the compound horizontal pattern, with few moving parts. 
Between the high and low-pressure cylinders is a controller 
cylinder which contains a piston movable by the driver 
with the follewing results :—(1) high-pressure steam may 
b2 admitted direct into the low-pressure cylinder and a 
passage provided for exhausting the high-pressure cylinder, 
ia which position both cylinders are operated with steam 
at boiler pressure ; (2) the cylinders may be operated with 
two stages of expansion; (3) in this position the exhaust 
from the high-pressure cylinder is closed and there is no 
supply of steam-to the low-pressure cylinder, and in this 
position the engine may be stopped at will, sufficient 
retarding effect being obtained to control the vehicle in 
busy thoroughfares. There are two countershafts, and 
the spur-wheel differential gear is fitted to the second. 
This gear can be locked at will. The road wheels are all 
of Krupp cast steel, and motion is transmitted from the 
differential shaft to the driving wheels by Renolds’ bush- 
rollerchain. The engine is non-reversing, an intermediate 
shaft with pinion, operated by a lever near the driver's 
seat, is provided when it is required to run the vehicle 
backwards. ‘The lorry is designed to carry four tons, and 
gives the impression of being capable of dealing with still 
heavier loads. 

The firm of Savage Brothers, Limited, King’s Lynn, 
adopted the policy of the open mind, and lays itself out 
to suit either the purchasers of tractors or motor wagons. 
The principal features of the latter, which have already 
been dealt with in these pages, are still adhered to. The 
water-tube boiler, which forms a special feature of this 
vehicle, in proper hands, has been found to give satisfac- 
tion. It has ample heating surface, and, with a very 
active circulation, freedom from scaling is said to 
attained. The wheels are of wood, made of the “ Artillery” 
pattern, having steel bushes, brass bushed and securely 
fitted to the centre of the wheel. The outside tires are of 
steel, with smooth surface and of good width for road 
work. 

The steam ‘tractor has a single-cylinder engine, 6}in. by 
12in., a 4 nominal horse-power boiler, with large fire-box, 
and a special form of cast steel wheels with X section 
spokes. The engine is mounted on springs and has two 
speeds. The water capacity is 90 gallons, sufficient for a 
journey of 8—10 miles. 

Aveling and Porter, Limited, also exhibit a light steam 
tractor in addition to their heavy engines. This engine 
has been specially designed to work under the Light 
Locomotives Act for hauling one wagon, one man only— 
the driver—being required in attendance. It is fitted 
with two traveliing speeds of 3 miles and 6 miles per hour 
respectively, and will take a wagon with a 4-ton load over 
any ordinary road. The boiler and fire-box are con- 
structed of the best mild steel plates of ample size; 
gearing of the best cast steel, and the crank, counter and 
driving shafts of the best steel. The engine is mounted 
on Aveling’s improved arrangement of laminated steel 
springs to both hind and front axles ; is fitted with wind- 
ing drum with steel wire rope, powerful brake acting on 
the inside rim of each driving wheel, worm and wheel 
steerage, and compensating gear. 

Other exhibitors of these light tractors are Messrs. 
Clayton and Shuttleworth, Limited, Lincoln; Wallis and 
Steevens, Limited, Basingstoke; and Messrs. Wm. 
Foster and Co., Limited, Lincoln. Messrs. Wallis and 
Steevens are also introducing a trolley with patented 
backing gear, by means of which the engine can push its 
load backwards, without uncoupling, into almost any 
position. The provision of such a vehicle goes a long 
way towards removing the disadvantage which the light 
steam tractor has suffered from in comparison with the 
motor wagon, and we hope shortly to place before our 
readers an illustration of this vehicle. 

Amongst-the very few really new implements shown 
is a “ fore-and-aft” swath turner made by Mr. T. M. 


Jarmain, Haseley Ironworks, Oxon. This machine has 
been designed in a manner which, while retaining the 
good features of the earlier machine, is lighter in draught 
and sufficiently narrow to pass through a 7ft. gateway, 
while there is likelihood of choking when dealing with 
heavy crops. The improvements consist in placing the 
left-hand or “ near ”’ side flier in front of the axle, and the 
right-hand or “ off” side flier to the rear of the axle, in- 
stead of having both the fliers behind. By this arrange- 
ment the road wheels are brought much closer together 
and the fliers are nearer to the axle. The frame of the 
machine is extended forward, and the fore part is carried 
by a swivel wheel, the front-flier being suspended from 
the frame. A lever is provided for adjusting the height 
of the flier, and for raising when necessary to clear 
obstaclés. The swivel wheel enables this flier to ride over 
ridges and furrows, in the same way as the rear flier, 
which is carried by a trailing wheel as hithertc. 

Another new machine which comes under the same 
category is shown by Mr. Robert Maynard, of Whittles- 
ford Works, near Cambridge. It is built to deal with two 
swaths simultaneously, and the tines revolve in and with 
drums, but the drums and tines are not concentrically 
arranged. The drums revolving give motion to the tines 
in such a way that they protrude at one side of the drum, 
and disappear on the other side where the swath is leaving, 
making it impossible for the hay to wind round the drum, 
and leaving a smooth face on the drum which wipes over 
the swath in the same manner that a plough breast turns 
over the soil. This machine is narrow so as to be easily 
able to pass through the gateways, and is said to be very 
gentle in action. 

Mr. James Coultas, Grantham, has on exhibition a new 
corn drill in which a spring acts upon each coulter 
independently, so that it is depressed into any holes which 
the machine may encounter. He has also an improved 
arrangement for setting the whole of the coulters at any 
angle desired. 

Messrs. G. H. Innes and Co., Hitchin, show the 
Rational high-speed oil engine, built by the Heatly-Gres- 
ham Engineering Company, Limited, 110, Cannon-street, 
London. The engine is designed to work with either 
petrol or paraffin, or, if desired, with both kinds of fuel. 
With the latter object a double tank is provided, and 
when the engine has been started on the spirit and been 
running a few minutes, by an arrangement of taps the 
petrol can be turned off and the paraffin turned on. 
The carburetter employed is of the Cremorne type, and, 
we are told, a satisfactory gasification of the heavy oil is 
obtained without deposit in the cylinder or fouling of the 
sparking plug. The engine has one horizontal cylinder 
4itin. x 4}in. and gives three effective horse-power when 
running at 600 revolutions per minute. An electrical 
high-tension system of ignition is employed, and a simple 
enclosed governor operating the throttle renders the 
engine suitable for small electric lighting installations 
such as may be required in country mansions. The auto- 
matic system of lubrication has been well thought out. 
Oil is poured into the crank-chamber, but it does not 
work on the splash principle, the oil being lifted by the 
gear wheels and conducted to the various points requiring 
lubrication by collecting fins.- The valves are made of a 
special metal, which is claimed to have a longer life than 
usual in this class of engine. The whole forms a highly 
compact and inexpensive source of motive power which 
should meet with a good demand. 

As usual, oil engines form a very conspicuous feature 
of the show ; amongst the firms exhibiting this class of 
prime mover being Messrs. Blackstone and Co., Stam- 
ford; Brown and May, Limited, Devizes ; Campbell Gas 
Engine Company, Limited, Halifax; Crossley Bros., 
Limited ; Fielding and Platt, Limited, Gloucester; Richard 
Hornsby and ons, Limited, Grantham; J. and F. 
Howard, Bedford; Newtons Limited, Taunton; Ruston, 
Proctor and Co., Limited, Lincoln; C. F. Wilson and Co., 


be | Aberdeen; Carson and Toone, Wilts ; Thomas G. Slipper 


and Co., Norwich; F. C. Southwell and Co., London; and 
J. B. Petter and Sons, Limited, Yeovil. 

Marshall, Sons and Co., Limited, Gainsborough, show 
amongst other of their well-known engines a new type of 
7 horse-power compound traction engine with three road 
speeds. It is constructed to work economically in steam 
consumption, and embodies several improvements in 
detail. This engine is provided with a small horizontal 
steam pump outside the tender above the road wheels, 
instead of the ordinary force pump. A _long-stroke 
horizontal engine, with cylinder 10in. by 24in., and made 
from new patterns, is fitted with Marshall’s trip gear, and 
is provided with equilibrium double-beat inlet and 
exhaust valves. Messrs. J. and F. Howard’s exhibits 
include the new swath turner, which we alluded to in our 
description of the Royal Agricultural Society's show last 
year. The past season’s working has led to the substitu 
tion of spring tines for those made of sheet metal. Other- 
wise no alteration has been made. In the self-tying long 
straw press anew conveyor has been provided, which ren- 
ders it more silent in operation, while reducing the number 
of parts. Messrs. Ransomes, Sims and Jefferies, Limited, 
Ipswich, show a wide variety of engines, including an 
8 horse-power nominal road locomotive, for continuous 
hauling purposes. It is capable of hauling from 25 to 80 
tons in fast gear, at four miles an hour, over fairly good 
and level roads, or it will draw 20 tons up a gradient cf 
1 in 12 at the same rate; a 7 horse-power nominal 
traction engine for driving and hauling thrasbing 
machines, steam cultivation, &c.; an 8 horse-power 
portable engine, with cylinder of large diameter, reversing 
and variable expansion excentric, high-speed governor, 
and boiler with ample heating surface; a long-stroke 
stationary engine, with main frame in one casting, of the 
circular hollow type, steam jacketed cylinder, and auto- 
matic expansion governor. There is also a high-speed 
vertical engine for driving dynamos, centrifugal fans, 
pumps, and other high-speed machinery. This is specially 
recommended for ship-lighting plants, being very compact 
and simple in construction; every part is easily acces- 





sible, and all reciprocating parts are accurately balanced. 


——————— es 

Where deep tillage of the land is required steam cujtj. 
vation has been found most effective, and the firm of 
John Fowler and Co. (Leeds), Limited. has, it is almost 
needless to state, for many years made a Speciality of 
steam ploughing tackle. Steam ploughing is effected 
on either the double-engine or the double drun: systen, 
In the latter case one engine travels along one head. 
land, while an automatic self-moving anchor trayels 
along the opposite headland. This system: is chiefly 
adapted for small farms. A: compound spring-1ounted 

locomotive, the largest that can be used in England 
under the present Act of: Parliament, is shgwn. The 
boiler is designed for a working pressure of"180]b, [py 
emergencies high-pressure “steam can be admitted into 
the low-pressure steam chest by means of a starting 
valve, which closes automatically, the engine then work. 
ing double cylinder with high-pressure steam, thus giving 
off its maximum _ power. e driving cranks are set at 
right angles; thus a uniform speed of rotation is obtained, 
The engine can be readily started and reversed, an‘ when 
hauling the load is steadily taken up. 

Agricultural engines and road Licienatives are also 
shown by Messrs. Ruston, Progtor and Co., Lincoln; 
William Allchin, Limited, Northampton; Aveling and 
Porter, Limited, Rochester; Charles Burrell and Sons, 
Limited, Thetford; Clayton and Shuttleworth, Linited, 
Lincoln; William Foster and Co., Limited; Richard 
Garrett and Sons, Limited; J. and H. Maclaren, leeds; 
and Wallis and Steevens, Limited, Basingstoke. 








O1L FUEL. 


Tue United States Government tests, recently carried out 
by a specially-appointed Board and now reported upon, seem 
to show a very much lower percentage of the evaporative 
duty per pound of oil when burned as a fuel than can be 
obtained in this country. After a series of exhaustive tests 
on many injector burners sent to the United States Admiralty 
for competition, two injectors were selected by the Board 
from the group as giving the best results. A new series of 
tests were made with these two injector burners, bringing out 
the fact that there was nothing to choose between them. 
The oils used in testing these two burners were California 
crude, and semi-refined Texas. The heating powers of the 
oils used are not given, but they are supposed to be equal. 
The Texas crude oil varies between 19,500 and 20,690 
B.T.U.’s, and as the oil used was semi-refined to bring out 
its highest heating power, it may be reasonably assumed that 
it would not be less than the latter figure, viz , 20,690 B.T.U.'s, 
Taking, however, both figures, the lower and the higher, viz., 
19,500 and 20,690, these give a theoretical—say, 100 per 
cent.—evaporation of 20°16 lb. and 21°40 Ib. of steam respec- 
tively per pound of oil calculated from and at 212 deg. Fah. 
Such figures in practice are not obtained, as so much is used 
up in radiation, conduction, flue heating, &c., which 
altogether amounts to a considerable percentage. The result 
of the series of tests carried out by the United States Board 
on the two injector burners referred to above, on an average 
came out 12-291b, of steam per pound of oil with the one, 
and 12-08 lb. with the other, calculating from and at 212 deg. 
Fah., which may be taken to be about 60 per cent. duty. 
Doubtless these figures are high, probably as high as an 
injector burner will go, but they are low when compared with 
other systems in use on this side of the water. Thus, Professor 
Watkinson, cf Glasgow, carried out a series of tests with the 
system of the Lucal Light and Heating Company, of Glasgow, 
and obtained results far in advance of those obtained by the 
Board 
results 


appointed by the United States Naval. Bureau. His 
ieoeed that combustion was practically perfect, and 
that an effective evaporation of 75 per cent. was obtained by 
an apparatus fitted up in his presence and tried for the first 
time, while with a little careful working it ran up to 84 per 


cent., a point beyond which it is barely possible to go when 
the Pad, gr ais allowances are taken into consideration, 
Thus, with the oil used in the United States tests giving as 
mentioned above, 19,500 as lowest and 20,690 B.T.U.’s as 
highest, the Lucal system at 75 per cent. only, gives an 
evaporation of 15°121b. and 16°05 lb. of steam per pound of 
oil from and at 212 deg. Fah., while 84 per cent. gives 
16:931b. and 181b. respectively. The following are the 
tabulated figures. The oil used was crude blast furnace. 


As obtained hy the United States Board, 
Burner No. 1. Burner No, 2. 

Oil used having, B T U.’s .. 19,590 or 20,690 .. 19,500 or 20,600 
Theoretical, or 100 per cent., 

evaporation of steam, from 

and at 212 deg. Fah., per 

pound of @il ..-°... «3 <5 
Average evaporation obtained 

in United States .. .. .. 12-29Ib., 12-20lb, . 
Being, per cent. — 60-96, 57-45 
As obtained hy the Lucal System, 
At 75 percent.usabove .. .. 15-12Ib,, 16-05ib. .. 15-12Ib , 16-051b. 
At 84 per cent. asabove .. 16-981b.,18Ib. .. 16-98)b., 18 1b. 


{ may be added, in addition to the above, that while it 
took 44 per cent. of the total amount of steam formed to 
atomise the oil by the injectors, as found by the United States 
Board, Professor Watkinson found that the Lucal device only 
took 1} per cent. 


20-16 1b.,21-401b. .. 20-161b., 21-40 Ib. 


12-08 1b., 12-081. 
59-92, 56-45 








Motor Cars ¥oR CEYLON.—The Government of Ceylon are 
inviting tenders for motor car mail services between (1) Bandarawela 
and Badulla, twice daily each way, total 72 miles; (2) Badulla 
and Batticaloa, once daily each way, 134 miles; (3) Matale and 
Trincomalee, once daily each way, 194 miles ;.(4) Colombo and 
Chilaw, twice daily each way, 200 miles; (5) Chilaw to Puttalam, 
once daily each way, 64 miles. The cars will have to — with 
the following conditions:—(a) When fully equipped and loaded 
with a weight of a ton in addition to equipment there shall not be 
a weight of more than three-quarters of a ton on any wheel, nor 
shall the whole car, when loaded and equipped, weigh more than 
three tons ; (b) each car shall be capable of carrying six passengers 
and 3 ewt. of age, at the rate of 4 cwt to each passenger, in 
addition to the driver; (c) the car shall have a special locked 
receptacle for the mails; this receptacle shall be capable of con- 
taining 3 cwt. of mails, which would probably require a space of 
about 30 cubic feet; (d) the car when loaded must be able to 
work easily at a pace of eight miles an hour on the flat, and be: 
capable of ascending and descending gradients at de ge of six 

an hour; (e) it must be able to run 30 miles without 
renewing the supply of water, petrol, or other necessary ;. 
(f) the car must be so covered as to give sufficient protection 





against sun or rain, 
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THE RAILWAY COAL CONTRACTS. 





ich of the coal trade is more important than that 

Jating to steam coal, and hence the anxiety displayed in 
ea ‘the large railway contracts for supplies of locomotive 

al, The week has been an important one to Yorkshire 
= lowners, Who have tendered at 8s. 6d. per ton pit 
o, for six or twelve months. This pest, if the owners 
od fast by their promise not to take less than the prices 
auoted, there seems no reason, judging from circumstances 
at South Yorkshire collieries where the 9ft. seam is worked, 
why they cannot succeed. At this time last year several 
large firms were in possession of vast stocks of coal, which 
caused prices to rule low. Tn fact, the Lancashire and York- 
shire Railway Company obtained supplies in the Wath and 
Mexborough districts at 8s. 8d. per ton, being 3d. and 6d. 
below what other companies paid. This year it is stated 
that several firms, which vsually play an important part in 
the Jetting of the contracts, are sold well forward, and have 
little coal on hand, Tenders have during the latter part of 
last week, and during the present one, been sent tothe Midland, 
Great Eastern, Great Northern, Lancashire and Yorkshire, 
and North-Eastern Railway Companies, at the price named. 
No branch of the coal trade in South Yorkshire has undergone 
so many changes as that relating to supplies. of locomotive 
coal. In 1887 they fell as low as 6s. 6d. per ton, but in 1888 
they advanced to 8s. 6d. per ton, the price nowasked. During 
the years 1890 and ’91 they rose to 10s. 6d. In 1892 the con 
tracts were let at from 9s. 6d. to 10s. per ton, and in 1892 
and ‘93 9s. to 9s. 6d, was the price obtained, and some 
collieries incurred much odium for taking contracts at 8s. 9d. 
per ton, Prices afterwards varied a good deal, and during 
1900, as high a price as 15s. to 16s. per ton was obtained 
in July of that year. A good few contracts from the previous 
year were, however, still running at 10s. 6d. per ton. At the 
close of 1901 the owners agreed to send in tenders at 9s. 6d. 

r ton, but as usual there were waverers, the Lancashire 
and Yorkshire Railway Company, which is usually the first 
to break down prices, placed some portions of their con- 
tract at 8s. 9d. per ton. The North-Eastern and 
Great Northern, however, paid 9s. per ton. For a 
few years prices relating to contracts have not varied a 
great deal, the North-Eastern and Great Eastern are pay- 
ing 83. 6d. per ton for a portion of the coal they consume, 
and as the former company consume from 400,000 to 
600,000 tons, some idea of the importance of even a small 
reduction may be formed. The Midland and Great Northern, 
which tendered for a year’s supplies, have paid 8s.9d. per ton, 
but, as stated, the Lancashire and Yorkshire, which at the 
close of last year held back, deprived collieries on their own 
lines of the contracts and placed them elsewhere at 8s. 3d. per 
ton. The action was strongly condemned by miners, who 
suflered a good deal owing to the withdrawal of the orders. 
A good deal of anxiety is felt as to the issue. The decision of 
the North-Eastern is first expected, and is generally closely 
followed by the Midland and Great Northern Companies. It 
may be stated that prices fixed by the contracts generally 
rule with little variation in regard to shipping and other 
supplies. 


No brat 


INSTITUTION OF ELECTRICAL ENGINEERS. 





Tue annual dinner of the Institution of Electrical Engi- 
neers took place on the evening of Thursday, the Ist inst., 
at the Hotel Cecil. The President, Mr. Alexander Siemens, 
was in the chair. Among a large number of distinguished 
guests were Lord Strathcona, Lord. Alverstone, Lord 
Biddulph, Sir KE. Carbutt, Sir H. Buckley, Rear-Admiral Sir 
A. J. Durston, Major-General Sir A. E. Turner, Sir C. 
Fremantle, Sir A. Noble, Sir J. Norman Lockyer, Sir John 
Wolfe-Barry, Sir W. de W. Abney, Sir W. Ramsay, Sir 
James Dewar, Sir Douglas Fox, Sir Alexander Binnie, Sir 
A. W. Riicker, and Sir J. W. Swan. After the dinner there 
were the usual loyal toasts by the President, after which 
Lord Alverstone proposed the toast of ‘‘ The Institution of 
Electrical Engineers’’ in an eloquent speech, which was 
replied to by the President. Mr. R. Kaye Gray then pro- 
posed ‘‘Our Transatlantic Kinsmen,’’ which was responded 
to by l.ord Strathcona, the High Commissioner for Canada, 
and Mr, William I. Buchanan, the managing director of 
the British Westinghouse Company. The toast of ‘‘ Our 
Guests ’’ was proposed by Mr. Robert Hammond and replied 
to by Sir Henry Buckley. 








NATIONAL FOUNDERS’ ASSOCIATION, 





_Ar the meeting. in Cincinnati, November 18th, of the National 
ounders’ Association an announcement was issued, of which 
the following are the principal clauses :— 

_“‘Tnasmuch as certain practices, insisted upon by labour organisa- 
tions, tend towards counteracting the energy, ability, inclination, 
and opportunity of moulders to earn greater compensation than 
they are now receiving, it shall coutinue to be the policy of the 
Association not to permit the limitation of a man’s earning 
capacity, whether he is working by the day, by the piece, or 
premium system, thus protecting our workmen in a desire to 
improve their conditions, 

‘ Believing the action of labour organisations in inflicting upon 
their members fines and sanichaniate ter Act ting opportunities of 
advancement and increased earnings offered by the foundrymen is 
« practice tending towards the deterioration of the ability of the 
individual workman, this Association hereby reaffirms its determi- 
nation to prevent the imposition of fines and restrictions placed on 
a moulder for the purpose of handicapping him or retarding him 
i any way from putting forth his best efforts to produce the best 
quality and quantity of work in the shortest time, and receiving a 
proportionate compensation. 

_' Employés will be paid by the hourly rate, by premium system, 
piece work, or contract, as the em Livers may elect, and the 
workmen so employed will be reqaived to give a fair day’s work for 
a fair day's pay. : 

‘It is the privilege of. the employé to leave our employ when- 
ever he sees fit, and it is the privilege of the employer to discharge 
any workman when he sees fit. 

‘‘The number of apprentices, helpers, and handy men to be 
os will be determined solely by the requirements of the 
employer, 

“It shall be the right of the foundryman to introduce moulding 
machines and appliances of any kind, and to have the same 
Hr: by whomsoever he finds to his best advantage to employ 

ereon, 

‘-Disapproving absolutely of strikes and lock-outs, the members 
of this Association will not arbitrate any question with mon on a 
Strike. Neither will this Association countenance a lock-out on 
any arbitrable question unless arbitration has failed,” 





LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 





H.M.S. TERRIBLE, 


Sir,—In a leading article in Tue Enoinrer, 25th November, 
1904, page 124, notice is taken of some glaring inconsistencies in 
the reported deductions from two runs—to China and back to this 
country—made by H.M.S. Terrible ; the first in 1902 and the other 
in 1904. Some suppositions are made of circumstances which wight 
have influenced these runs, but are neither definite nor adequate 
as an explanation, 

When the Terrible’s first trials, under natural and forced 
draught, were made, the results published were as follows :— 
HM.S. Terrible. 

Revolutions N, 


Speeds V, Powers E, 


N. miles. per minute, indicated horses, 
NB} ones ie: 05 ee ee pe pe ak ee 
BBA. oe ice, de BEBO veces... _ 00: 26,078 


Which are consistent with, and represented by, the formulas :— 
E = 76-56 V 10-0s29v. ; 
+, = 16-07. N 10-0511V. 
N= 4-554 V 10 l6v, 

It is stated the first China run was made at an average speed of 
11-8 n. miles, with an average power of 5738 indicated horses. 
while the second, with 6in. greater draught, the speed averaged 
12-6 n, miles, with the average power 4692 indicated horses. 
Surely the devil (printers’) has been playing pranks, and sub- 
stituted a 5 for the initial 3 of the power for first run, which ought 
to read 3738, not 5738. The speed is understated, and, seemingly, 
ought to be 11-84 n. miles. Also, to extend the field of action, 
from another. source, at 19-6 n, miles the indicated horse-power 
was 15,544, the corresponding speed for which is 19-464 n. miles. 
as shown by applying the first of the above formulas to the respec- 
tive speeds, as follows :-— 


HM.S. Terrible. 














Speeds V = 11-84 18-4 19-464 22-4 12-6 
Logs V 1-0734  1-1271 -1-2892 +~=—-1-3502~—S—«1- 1004 
Log -0529 = - 2-7185 - 2.7285 - 2.7285 - 27985 - 2.7235 
Sums - ~ 1-7969 - 1-8506 -0127 -0737 -— > 1-8289 
+, 0529 V eer -7087 «1-097 _ 1-1850 6667 
Add logs V = 1.0784 ~=—-'1-1271. 11-2802 ~—«'1-8502—S—«1.-1004 
And log. 74-56 = 11-8736 — 1-8726 —«'1-8796 ~—«-1-8726- —*1-8726 
Sums,log E = 98-5725 38-7084 4-1915  4-4075 -8-6897 
‘LHP. 
_E 3,737 5.110 15,584 25,574 4363 
|LELP. 
By data me ee 5,111 15,544 = 25, 572 4692 
(LEP. 
Differences - 1 - 1 0 +2 - 331 


The last column shows the second (hina run figures by the same 
formula, over 300 I.H.P. less than the observed average. But 
this difference has to be diminished by the power required, by dis- 
placement, due to 6in. extra draught in this run. This would 
account for a e proportion of this difference, and we could 
scarcely expect close agreement on such a length of run, and 
variations in so many disturbing influences. ROBERT MANSEL. 

Dunblane, Perthshire, December 5th. 


Six,—I am obliged to ‘‘ A Son of a Sea Cook” for pointing out 
an error in figures. The result is the same, however. The coal 
for culinary purposes, Xc., is taken as the coal out of the bunkers 
not burned in the boilers. He assumes the crew to be. 700, and so 
each man has required 411b., 341b., and 791b., of coal daily to 
cook his food. I do not know the grate area of cooking ranges, 
but assuming 20 square feet used for all such purposes, the con- 
sumption per square foot of Erste per hour becomes 59]b., 48 Ib., 
and 115 1b. of coal all through the 56, 50, and 59 days’ voyaging. 
Evidently sea cooks should be taught that scientific spreading of 
coal mentioned by ‘“‘ Navalis.” 

In addition to coal for cooking, each man required an expendi- 
ture of 51 Ib., 9 lb., and 266 Ib, of coal daily for auxiliary purposes 
in harbour on the three voyages res tively s 

I am still further perplexed by ‘‘ Navalis’” explanation. I think 
he is wrongly informed, and suggest his searching your back 
numbers, in which he would perhaps read that the Terrible's career 
has not been without boiler fatalities. 1 cannot agree that. the 
original jointing of her pipes was so blameworthy, for before her 
was the very successful ‘‘ Speedy,” ing 210 lb. of steam jointed 
on the Thornycroft plan, and whose nee fr have, I surmise, burned 
at least ten times the coal per square foot of heating surface 
during her career that any Bellevilled ship has done in the same 
time. Further, it is unlikely that engine makers of high repute, 
such as at Thompson’s and” Barrow-in-Furness, would have acted 
as he represents. If he is right as to the 1902 expenditure being 
due to leaky steam pipes, then this would have entailed an extra 
expenditure of 1944 tons of coal for a loss of 16,040 tons of steam 
in her voyage of 936 hours.. It is inconceivable that 17 tons of 
steam per hour should have so leaked. . 

Why not credit the fire-room ‘staff of 1902 as being capable after 
being in the ship two years, many of them with prior training in 
the Sharpshooter! Otherwise the mystery deepens, as the raw 
hands of 1904 are so praised. I fail to see that the repairs of 
auxiliary service boilers—whatever may be meant—and the renew- 
ing of three fusible plugs has any bearing on the question. 

Perhaps the whole business is a triumph for some anti-fouling 
composition coating the bottom ; if so, such is worth its weight in 
gold as a curtailer of horse-power, increaser of s , and a saver 
of public funds. I commend to “‘ Navalis’” notice the subject of 
inefficient and wasteful sea cooks, 

December 6th, 





PERPLEXED, 


Str,—The discussion about this ship is interesting, and in no 
way more so than in the light which it throws on the use which 
may be made of figures. These figures prove absolutely nothing 
about increased efficiency in the vessel. There is no relation 
whatever between the increased speed and the power developed. 
The figures prove that on one voyage she was driven at a more 
economical speed than she was on another, and that is all. 

There is a fixed speed for every ship, at which she will do better 
than at any other velocity. 

If the Terrible was driven at speeds ing through a consider- 
able range the voyage must be costly in fuel To run 100 knots 
(a) at one a and 100 knots (5) at double that speed, means 
that (6) would burn about eight times as much coal as (a) per knot 
On the other hand, if the speed is too low, the engines being much 
too large for the power, waste steam by condensation in a way 
well understood. 

Somebody has been ‘‘filling up” ‘‘Navalis” about leaky 
steam pipes. Nothing of the kind could be tolerated. A very 
minute quantity of steam will smother an enginé-room in fog. 

Liverpool, December 5th. SUPERINTENDENT ENGINEER. 





THE DISESTABLISHMENT OF BEN NEVIS OBSERVATORY. 


Sik,—Having cher: the proceedings of the Leith Chamber of 
Commerce in the papers of Saturday, the 12th ult., on the question 
of the disestablishment of the Ben Nevis Observatory, I write a 
line to say that I fully concur with the terms adopted by the meet- 
ing, and that I am pleased to note that a similar attitude has been 
b en up by the Chamber of Commerce in Glasgow and in. Aber- 

6en, ‘ iene 

’ The question had become political as ‘ell as financial, insomuch 
that the Observatory had by lapse of time and use become an 


industrial trust or firm, as it had in its maintenance a large staff 
of employés, consisting of contractors for food, forage, coal, wood, 
horses, carts, navvies, messengers, telegraph, and other accessories. 

All these were in daily and weekly use, besides the few scientific 
observers, who were but a fraction compared with those of the 
maintenance, and most of them have now been turned adrift or 
elsewhere to seek fresh situations and employments. To exeuse 
this wholesale eviction it has been alleged that the Ben‘Nevis 
Observatory was of little or no use to Scotland in weather informa- 
tion, but this idea seems to be founded in ignorance of the terms 
of subsistence of a twenty years’ ement. A grant of about 
£350 was sent to it from a alte fend to meteorology, so that 
Ben Nevis would furnish them with the work done by reports, 
tables, summaries, telegrams for the issuing of forecasts, &c. . 

No mention was made of duplicates for Scottish use, and London 

ot everything, for which was paid a handsome subsidy, while 
tlaad was debarred from making any official advantage of the 
work done, 
_ In France, Germany, and America, these institutions are put 
upon a departmental basis, and have staffs i er by their 
respective Governments, which are relieved and retired by the 
same agency. 

The roads are maintained by the County Councils, the buildings 
by municipal rates, and the salaries and equipment by Government 
national funds. 

At the Puy de Dome, in France, there is a good road all the way 
up, property metalled and fenced ; you can hire a fly for 5f., and 
get a good lunch at the restaurant at the top, or a bed if a longer 
stay is wanted. At this time of day the Ben Nevis Observatory 
might be maintained in permanence by an annual vote by Parlia- 
ment, like the vote for education, and not by an elementary sub- 
sidy called a grant, through the medium of an institution in 
London. 

Some time since, in consequence of this incongruity of feeling, I 

that the Ben Nevis Observatory should think of cutting 
its connection with London and enter into terms with Berlin and 
the German observatories, as there is much consentaneity between 
the weather of the Baltic and the North Sea, and both might assist 
each other by helpful forecasts, A very good case of the use of 
the Ben Nevis Station took place in the case of the present storm, 
December 4th—6th, when the cyclone passed through the South 
Hebrides and over the Observatory, which by bad luck was then 
closed and unable to forward intelligence to the public. 

W. W. Biack, F.R.M.S, 
Edinburgh, December 8th, 





REACTION IN A DIVERGING NOZZLE. 


Siz,—*‘ Testor” asks on what area is the pressure exerted when 
an elastic fluid is expanding in and escaping from a divertging 
nozzle, 

As ‘ Testor” has mentioned a nczzle of lin. diameter at the 
narrowest part, and 3in, diameter at the exhaust end, this nozzle 
will serve as an example. Let us suppose that the nozzle acts 
ideally, that there is no loss of energy, all the heat energy given 
up by the steam being converted into kinetic energy and leaving 
the nozzle as such. The actual conditions in a good nozzle, at least 
within certain limits as regards temperature, pressure, and velocity, 
do not differ sufficiently from this ideal state to upset the reason- 
ing ; and there seems to be no use in the present instance to 
attempt to allow for friction, eddies, &c,, which differ considerably 
in different circumstances, 

Let us suppose that air is the working fluid. When it has 
reached the neck of the nozzle—the part of lin, diameter—the 
pressure will have fallen to about 0-53 of its original amount, the 
temperature will have dropped to correspond, and the air—assum- 
ing that it was supplied to the nozzle with a velocity negligibly 
small—will have acquired a velocity Vz, corresponding to the fall 
of temperature. If m is the mass of steam discharged per second 
by the nozzle, then the reactive force due to the velocity already 
given to the steam will be Vx x m. This force, I should say, was 
exerted on the vessel supplying the nozzle, part of the force really 
being due to a reduction of pressure on the inlet portion of the 
nozzle on the pressure side of the neck, below the static pressure in 
the vessel supplying the. nozzle, 

The rest of the expansion of the air takes place in the diverging 

of the nozzle from which the air issues with velocity V ; and 

should say that the rest of the reactive force, namely, (V — Vn) m, 
is borne by this part of the nozzle ; that is, the part between the 
lin. diameter section and the 3in. diameter section. I cannot say 
that I see that this question of the allocation of the reactive pres- 
sure is important, and I hope, Sir, that I have not taken up too 
much of your s with it. 

The other point raised by ‘‘ Testor” is, however, of great import- 
ance. He says that if the discharge velocity of the tluid was 
5000ft. per second—presumably relatively to the nozzle—and if the 
velocity of the nozzle was 5000ft. per second in the opposite direc- 
tion, there could not be any recoil effort. I say that there cer- 
tainly would be a recoil effort. If, at a point on the earth’s 
surface, where the velocity due to the rotation of the earth on its 
axis is 1400ft. per second, a gun is fired so that the projectile is 
given a velocity of 1400ft. per second relatively to the earth in the 
opposite direction, would ‘‘ Testor” say that there was no recoil ? 

; . B..M. Nemson. . 

30, Cross-street, Manchester, December 5th. 





THE PROPOSED NEW PASSENGER STEAMERS FOR THE THAMES 


Str,—Having read with much interest the article referring to 
the above which appeared in your issue of the 2nd inst., I should 
like to point out that the suggested working speed of’ twelve miles 
an hour is too .slow for a river like the Thames, whefe the tides 
ebb at the rate of between four and five miles an hour. 

This means crawling back from say, Woolwich, at less than 
eight miles an hour, which performance is no better than the boats 
used to achieve in tae days of the Victoria Steamboat-Association, 
and many times have I undergone that experience. 

Then, again, why compound engines only? thus™ losing all 
the acknowledged benefits resulting from triple and quadruple- 
compounding, not to mention water-tube boilers. 

To show a good profit in working, the new boats should be able 
to do fifteen miles an hour in still water, and be run at frequent 
intervals not exceeding ten minutes. Possibly twin or triple- 
screw steamers would be more suitable than paddle boats, con- 
structed on the lines of the new twin-screw passenger boat Mona, 
built last year for the Tyne General Ferry Company. 

Lortus PATTON PERKINS. 

43, Regent-square, Gray’s Inn-road, 

London, W.C., December 5th. 





HOT BRASSES. 


Sir,—Can any of your readers inform me how to cure the case 
of hot brasses as follows:—Two gas engines of 100 horse-power 
each drive every alternate week a din. shaft through fast and loose 
pulleys. The loose pulleys are 5in. diameter, 15in. wide, are 
bushed with gun-metal, each py has two bushes with a space 
between them, they are 44in, long each, and are Zin. thick, lubri- 
cated with Stauffer’s grease. When, say, A engine is driving, the 
din. shaft runs in B loose pulley, B engine being still. The loose 

ulleys are less in diameter than the fast pulleys, to a slack 
lt. The bushes are in line and round, but they get ot, and we 
have to take off the belt of the still engine. The drives are about 
20ft. centres, and nearly vertically up. Various greases and oils 
have been tried without the slightest success. Hot BrassEs, 
December 5th. 








Tue. Great Western Railway Company has recently 


increased the number of workmen’s trains in and near London, and 





has reduced the workmen’s fares between certain stations, 
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LAYING CONDUIT ACROSS 


SCARDALE VALLEY 





THIRLMERE WATER PIPES. 


Ly common with other places, Manchester during the autumn 
has been concerned by reason of the lowness of its water 
reserve. In order to ease matters as much as possible, the 
laying of the last line of pipes to connect with Thirlmere was 
hurried on and recently completed. The above engraving 
shows one of the most difficult bits of engineering in the 
whole line between Manchester and Thirlmere. It is where 
the conduit crosses the Scardale Valley, and a good idea of 
the country traversed at this point may be obtained from the 
engraving. .We may mention that the pipes are 48in. in 
diameter, and in 9ft. lengths. The thickness varies from 
igin. to 1jin., and the weight from 2 tons 16 cwt. to 2 tons 
7 cwt. 








THE PROGRESS OF THE LIGHT MOTOR CAR. 


Iy the course of a paper on this subject read before the 
Automobile Club on the 24th inst. Mr. W. W. Beaumont 
dealt with several practical questions affecting the design 
and construction of motor cars and motors, some of which 
have not before been discussed. After tracing the history 
of the light car, he said :— 


We arrive then at the time of the Hereford Trials, the first 
durability trials arranged by the Club for small carsonly. Thirty- 
eight cars were entered, and 26, or 68 per cent., of them completed 
the trials, or 72 per cent. if we exclude two that did not put in an 
appearance. They were nearly all two-seated cars, as in 1900, yet 
the smallest of them had engines of 6 horse-power, or about 100 
per cent. more power than the average of the little cars of 1899, 
and many of them had engines of from 130 to 170 per cent. more 
powerful than the 3 horse-power of 1899. Of the thirty-eight 
cars that entered for the trials there were thirty which had 
transmission and speed change gear of the sliding type. 

Two only were driven by side chains. 

Five were driven by a single chain from engine to live axle. 

Four were driven by single chain from countershaft to live 
axle, and of these 

Three were driven by a chain from the crank shaft to first 
motion spindle in the gear box. 

Twenty-four were driven by a jointed propeller shaft from 
gear box to bevel wheel on the live axle. 





A considerable number of the cars had horizontal engines, most 
of them had single-cylinder engines of the De Dion make or De 
Dion type by other makers, 

The trials lasted a week, covered about 615 miles—not includin 
runs to and from the washing yard—through country whic 
included a number of very stiff hills. The trials were of the non- 
stop kind, and included consumption test, brake tests, hill-climbing 
trials, and, to a certain extent, mechanical efficiency tests. Obser- 
vations were also made on the relative noise, vibration, comfort, 
and ease of manipulation of the twenty-six cars. The results, 
numerical and otherwise, of the trials, have been so fully and 
recently published in numerous technical and other journals, and 
the cars themselves have been so plentifully illustrated, that I do 
not propose to occupy your time by showing you views with which 
all must be quite familiar. 

It has been mentioned that a large proportion of the cars were of 
one general type. Of the thirty-eight cars entered, twenty-four, 
or 63 per cent., were of the live axle type, driven by a fore and aft 
propeller shaft and bevel wheel on the differential gear on the axle, 
as used by Renault in 1899. Some of these cars showed on exami- 
nation that they had been designed in arrangement and detail, and 
carefully thought out on paper before they were put into the shops, 
Some, however, were very likea type of car not at the trials, which 
does no one any permanent good. The requirements for the 
design of this latter type of car are few. They are principally a 
component catalogue and an order form book ; and the design is 
carried out by two things, namely, a handyman, erector, and a 
glossary of French and English terms. Cars designed in this way 
show themselves by numerous details, such as connecting-rods bent 
to escape things not noticed in the component catalogue, but which 
come in the way ; lugs in various places that are not wanted or are 
not used ; corners filed off to make way for something unforeseen ; 
tanks in no way suiting the shape of the place they are made to 
take ; disproportion of engine and cooler, of engine and gear, of 
car and brakes, and complications and indirectness not necessary in 
a designed car. 

Cars made up of bought components are, in some cases, at least 
equal to those made in great part by the sellers, the components 
of some makers being excellent in design and materials. There 
are, however, components on the market that ought never to be 
allowed to be put intoa motorcar. Generally, however, the cars 
at Hereford were of high class in design, and the average quality 
as good, or better, than that of the average big car. Very few 
12 or 15 horse-power cars would mount Frome’s fn in the style 
and at the speed that the 6, 64 and 7 horse-power cars mounted 
it with two passengers, The mechanical apparent efficiency of 
some of the cars was very remarkable, and it is worth while con- 
sidering some of the particulars of their performance, 


The speed of the ten fastest cars on Dinsmore Hi 
Frome’s fin up tothe point at which the gradient Scale. ts 
than 1 in 7, was as given in the following table, which alco a” 
the deduced et: To determine the mechanical eflicieng : 
road resistance of 501lb. per ton has been taken, and the air rea : 
ance 7 has been calculated by the expression en 
r = V2A0:0017, 
A being the area presented to air resistance in square feet and 
V = velocity in feet per second, su 


TABLE I.—Mechanical Efficiency of Ten Fastest Hereford Cars 
Declared H.Pon Med 
B.HLP. ills, ofan! 
oa H 6-95 °° 
56-40 
73-20 


No. of car. 
In order. Official. Naine, 
Pare Paes 
De Dion 
Swift 
Star 
Siddeley 
Wolseley 
Swift 
Croxted 
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* Two cylinders, 
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It may be said in criticism of these tigures of mechanical off. 
ciency that the brake horse-power used for comparison with the 
horse-power represented by the work done in hill-climbing iy gy 
uncertain Samaeng § as only being the brake horse-power declared 
by the makers. I have, however, checked the horse-power, which 
it is possible to do with a very near epgrcainetion to accuracy 
from the engine dimensions and speed, and would, moreover 
point out that some of the Hereford hill-climbing was such ay 
would find out, on the one hand, any brake horse-powers of the 
snatch test kind, while the 600 miles consumption test, if pot 
absolutely accurate in each individual case, formed in the aggre. 
gate a good check on under-statement of brake horse-power, 

Taking, then, the mechanical efficiency as found with a road 
resistance of 50 1b, per ton, it will be seen that they are remark. 
ably good as compared with the results of previous trials and as 
compared with the results of the dynamometer trials conducted 
under the auspices of the Automobile Club of France, about four 
years ago, by M. Forest and others. They show an advance, 
which, in round figures, may be taken as from 65 to 80 in the last 
four years, or an increase on the figures of 1900 of at least 20 per 
cent. The ten highest efficiencies are not confined to one class of 
transmission gear, four types being represented, and the three 
highest represent three distinct types, namely, Wolseley, |e Dion, 
and Star. Three of the fourth type, namely, the two Swifts and 
Alldays, come next, and although a good deal lower than the 
Wolseley and De Dion, are consistent approaches to similarity 
for the same class of drive, namely, the bevel drive on a live axle, 

That the system of transmission is very far from being an index 
of performance is, however, shown by the difference in that of the 
two Wolseley cars and the two De Dions, a difference which was as 
noticeable in the ‘‘go” of the cars during the trials as in the 
difference in mechanical efficiency deduced from them. Such a 
difference as is shown by these two cars must show how very much 
performance by a particular class of mechanism may be affected by 
what may be called workshop differences which are difficult of 
detection. The difference, it will be noted, is not so great between 
the performance of the Wolseley and Siddeley cars as with the 
two De Dions. They also show how very unwise it may be to send 
a car which has not been run long enough to give opportunity for 
complete adjustment and run by the same driver for trial. 

The highest mechanical efficiency is not always accompanied by 
the most economical performance. Thus the ten cars showing the 
highest mechanical efficiency change positions with regard to 
economy into the following order :— 

Relative Economy of Ten Fastest Hereford Cuvs, 
Total weight 


with 
passengers, 
Ib, 


TABLE IT, 


Miles per 


No. of car. 
gallon. 


In order. Official. Name. 
1512 
1603 
1848 
1414 
1414 
1694 
1596 
1908 
1554 
1610 


38-8 
88-5 
33-3 
80-3 
30-8 
29-5 
28-3 
25-4 
24-6 
23-6 .. 
+ Two-cylinder. 


Swift* 

Siddeley .. 

Croxted .. 

De Dion .. 

De Dion .. 

ee 

Wolseley .. 

Star ‘eo 

9 es Wolseley .. 
oe MD ose cae Ee 
* One cylinder. 


Several cars, not included in the ten fastest and of highest 
apparent mechanical efficiency, were among the most economical, 
namely, the Clyde, with 47-2 miles per gallon, a result which seems 
to show some error in the petrol account, which, however, could 
not be detected ; the 64 horse-power Royal Humberette, with 37-9 
miles per gallon ; Alldays 7 horse-power, with 34-5 miles per gallon ; 
Alldays 7 horse-power, total weight, 1533 lb., with 33-3 miles ; 
8 horse-power Brown, with 31-4 miles ; the 6 horse-power Jackson 
dogcart, total weight, 1330 lb., with 28-5 miles ; Prosper Lambert, 
8 horse-power, total weight, 1890 lb., with 27-2 mules; and the 
6 horse-power Speedwell, total weight, 1309 Ib., 25-8 miles. 

With regard to transmission gear, one of the cars which com 
menced the trials but had a mishap breakage, namely, the Down 
shire car, presents a point of some interest with respect to chain 
stress. The chain used runs from engine shaft to gear on the live 
axle. The lower a eaper are effected by change of gear driven by 
the chain and not by gear driving it. The _ on the chain is 
therefore not pve with the lower speed gear in use, as in 
arrangements pe oe in some other cars with a single chain, in 
which the speed change is made in the gear driving the chain. 

All examination of the economy figures will show that there 
cannot be-any doubt that in many cases consumption is a function 
of the skill and constancy of attention of the driver. It may, how- 
ever, be noticed in passing that while the two De Dion cars, 
differed considerably in a nt mechanical efficiency, their con- 
sumption was identical, while the two Wolseleys, which differed so 
much in apparent hanical efficiency, differed in the same order 
in consumption, which would seem to indicate similar care on the 
part of the drivers in this respect. 

There seems to be very little relation, as has often before been 
observed, between vibration and noise and economy. Vibration 
more often can be detected as running in partnership with noise, 
but this is very far from being general. Vibration may, in fact, 
often be accompanied by excellent workmanship and freedom from 
looseness of parts. In such cases it is due sometimes to want of 
attention to balance of parts, to weight of the reciprocating parts, 
to inequality of turning effort, and to insufficient fly-wheel. As 
bearing on this latter part of the subject, I have prepared a 
diagram, Fig. 1, which may be of some interest, For convenience 
this diagram is in two parts, but it may be supposed that the 
lower part follows on the yo 2am end of the upper part. It 
represents the four strokes of the one-cycle of one cylinder. The 
lightly-shaded part bounded by the line A of the firing stroke is 
the area bounded by the pressure curve of an ordinary indicator 
diagram from a petrol engine running at a rather low speed. On 
the next, namely, the exhaust stroke, this line falls to very near 
the atmospheric line O, and for the greater part of its length 
nearly follows it. 1n the third stroke, namely, the suction stroke, 
the indicator diagram line A may be seen at some distance below 
the atmospheric line, and continues to be so during the commence- 
ment of the compression stroke. The compression stroke, curve 
A, then rises to the point shown by the rapid rise at the end of the 
diagram. 

By setting out the four strokes of the cycle in series in this way 








we may trace the effects in each stroke of the inertia and mcmen- 
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tum of the reciprocating parts, In the ordinary diagram, taken 
during the four strokes, the compression area is deducted by the | 
indicator from the firing stroke, although the deduction does not, 
of course, occur during that stroke at all. The true area of the | 
ressure diagram is, therefore, as seen in the firing stroke in the | 
diagram, Fig. 1. We have, however, to deduct from the first part 
of the stroke the area B, which represents the pressure required 
for acceleration of the piston and connecting-rod during 
half stroke, or rather less than half stroke, in consec uence 
of the angularity of the connecting-rod. Correspondingly, 
we have to add to the latter part of the ordinary pressure 
diagram, the double shaded part C, which represents the 
pressure due to the inertia of motion of the reciprocating parts, or 
the work done on the erank pin during the retardation from 
maximum to zero velocity of linear motion of the piston, 
The sum of the positive and negative quantities due to the | 








the same diagram the py and negative Serge | efforts on the 
crank pin are shown by the curve F, which, for convenience, 
is shown to a much heavier scale of pressures than the other 
curves, 

In this the great alternations, not only from maximum pressure 
during the working stroke, but from plus to minus pressures that 
occur in the other strokes, are shown. It will be noticed that a 
little beyond the half stroke on the exhaust the pressure changes 
from a heavy one on the rod, back to a pull on the rod cap brass, 
and the same thing occurs on the suction stroke. To many, no 
doubt, the most notable feature of all will be the curve of the com- 
pression stroke, which shows a gradually decreasing negative work 

ressure on the crank and connecting-rod, and that this becomes 
east as the compression approaches a maximum, the momentum of 
the parts doing the compression. A very little consideration of 
this diagram will show on the one hand how important is 
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Fig. i—PRESSURE-INERTIA DIAGRAMS 


pressure of the combustible charge, and the minus and plus effects 
of inertia of parts, gives, therefore, a modified form to the upper 
boundary of the diagram, and this is shown by the dotted line 
diagram. The negative work at the beginning of the exhaust | 
stroke is as great as that at the commencement of the firing 
stroke, and a diagram showing the area representing it, shown at 
D, and the work to be done by the strap or bolts at the end of the 
connecting-rod, at the beginning of the suction stroke, is seen to 
be very considerable, the pressure necessary to accelerate the 
parts being as great as that shown on the negative side of the 
tiring stroke. The same positive and negative inertia work areas 
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are also seen in the compression stroke, in which, in the case 
taken, the inertia of motion or momentum nearly equals the com- 
pression work, The whole of the momentum, then, of this half 
stroke is converted into stored energy, which will be utilised in 
the next stroke, but from the moment the exhaust stroke com- 
menced the accumulated energy of the fly-wheel has been called 
upon to keep the engine and machinery going. 

Those concerned with the engines that run at 1500 and 2000 
revolutions per minute should plot this diagram for those speeds, 
and they would then not wonder why big end bolts and brasses 
are not strong enough, nor would they wonder why it is that some 
engines reach their useful speed sooner than others, or why cranks 
and connecting-rods have broken most often at a time when the 
vork being done was apparently very far from a maximum. ~ In 





sufficient fly-wheel weight, and on the other hand how great is the 
alternation of stress thrown on the crank, and what the effect may 
be in a heavy car when a fierce clutch is dropped in by the foot 
slipping off the pedal, especially on a steep down grade. The 
turning effort curve further shows—and here is the point of this 
digression—wherein lie the causes of vibration. 

There were not many two-cylinder engines in the Hereford cars, 
but reference to them directs attention to an important question 
with reference to the design of cranks for two or more cylinders. 
All cranks are subject: to ambiguous -stresses, even that of the 
ordinary single-cylinder engine, but the common double crank of 
the Z form is mechanica'ly bad. The single-throw crank for two 
cylinders is bad, though it gives a better sequence of cycles, and it 
is not so easy to balance, e sequence, however, though it gives 
a more equable turning moment, is not considered so good in 
practice, because a periodic succession of efforts, though with a 
longer interval, is sometimss more useful-in getting away, or 
nursing over short hills. The diagram—Fig. 2—shows the com- 
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parative turning effort and sequence of cycles with the two forms 
of double-cylinder cranks, the upper diagram being, of course, the 
same as if the crank were of the Z pattern. The upper diagram 
for each crank shows the sequence, and the lower diagrams the 
sum of the plusand minus efforts, with the time lapse between 
them. Fig. 3 shows the comparative turning effort in the same 
manner, with two arrangements of sequence with four cylinders. 
The stresses on the Z crank are enormously greater than in the 
crank with a bearing between the two cylinders, and the space lost 
by placing the two cylinders so close together that there is no 
room for a central bearing cannot properly be of such value as to 
be of comparable importance, A look at a diagram of a crank of 
this type will, with a few words, supply an explanation to this 
condemnation of the Z crank. The long arm between the two 





cranks has to receive an impulse in one direction, and without any 
fulcrum to convert it into motion in the opposite direction of the 
crank pin to which it is attached. 1 will not trouble you now with 
a proof of the nature of the stresses in this Z crank, but will merely 
say that it can be shown that the bending stress in the central arm 
is double that with a crank with the central bearing, and the tor- 
sional stress on the crank pin is many times increased. 

I have spoken of disproportions in many of the cars now made, 
With regard to brakes and of one family of makers who are not 
makers, I may sum up the most obvious grounds of criticism by 
saying, first, that when they begin making cars they should 
remember that they are not making perambulators ; and secondly, 
that the stresses in brake bands and brake connections are inversely 
proportional to the diameter of the brake drums, 

Another disproportion which is very striking is in. the proper- 
tions and size of the coolers or radiators. The accompanying table 
gives approximately the number of square feet of tube surface in 
the coolers of a number of the Hereford and other cars. The first 
column of this table neglects the surface of the gills, which are put 
and sometimes soldered on the tubes. These gills have much the 
same effect in a large proportion of the coolers, so we may at first 
deal only with the tube surface as proportional to the whole. It 
will be seen that this varies from 0-23 square feet to 0-86 square 
feet per declared horse-power of the engine. _ Now, they cannotall 
be right, and, therefore, some of them must be very much too 
small, and others must be too large. The largest surface will be 
required when the car is standing, or on a long hill, and when the 
wind is behind the car, but we must in all cases make the cooler 
proportional to the power of the engine. A very little calculation 
will give the basis on which the requirements of a cooler in the 
usual position may be determined. 


CooLeRs. 
Approximate Cooling Surface. In Order of Surface of Tubular 
Surface. 
No. in Tube Tube and 
H.P. trials, surface gill surface 
1904, per h.p. per h.p. 
on, ee ee 33 e- 0-230 .. 1-61 (fan) 
Prosper Lambert.. 8 . 87 - 0-234 1-87 
Civil Service .. 64 7 «- 0-251 2-01 
Jackson .. 6 4 0-270 2-16 
Croxted.. .. .. 8 30 0-331 —_ 
Sage i5 is. « 0s 8 32 e- 0-851 ~ 2-10 
GRR cet 6s ) so nd 10 7 0-490 - 8-42 
Swift (single-cyl.). 7 14 ee 0-507 . 4-08 
gs, SPREE | 26 0-585 .. ... 4-28 
Speedwell 6 2 oe 0-504 2. 2. 4:78 
Speedwell 9 13 - 0-602 . 4-81 
Chambers .. 7 19¢plain .. 0-675 .. .. 0-67 
tubes) 
Enfield .. « 8 27 0-685 - 5-48 
Humber .. Pea f | 34 0-737 « 4-42 
Siddeley .. ie 18 0-800 .. 4-80 
De Dion . 6 22and 23 .. 0-816 0-81 
Wolseley... 6 10 and 20 0-820. . 5-00 
Mobile 6 ll «. 0-862 > 7-78 
Brown 8 12 - 25190 4. .. 2-10 
One actual horse-power of the engine of mechanical efficiency, 
E, represents— 
H.P. x 33,000 
JxE 


J being the mechanical equivalent of one thermal. unit. The 
thermodynamic efficiency, Te, of the petrol engine being far below 
unity, the total heat to be considered with reference~to 1 horse- 
power is much above that represented by the heat equivalent of 
the foot-pounds of work done, and is— 
H.P. x 33,000 ‘ , 
‘ TE. [1 4 + de + Toy] 
Of this a quantity i goes away with the exhaust, leaving a 
remainder i, + hg units to be carried off by the cooling water and 
by. radiation and conduction respectively per minute per horse- 
power. This gives us, then, as the heat units to be provided for 
and carried off by the cooler— 
1 x 33,000 ° . ‘ 

cxeemaceencidincecaticetiattemants — (0- i Q-]§ s = 8 

TIT x x 0-1 * 1 — (0:40 + 0-13 + 0-165) 6 B.T.U, 

Taking the maximum desirable temperature of the jacket water 
as it enters the cooler as 160, and the temperature as it returns to 
the jacket as 120 deg., we have a difference of temperature of 
40 deg., so that a minimum of 2-15 lb. of water must pass through 
the cooler per minute, assuming every drop of this water to be 
raised from 120 to 160; and every drop lowered to 120 by radiation, 
&c. The rate, however, at which heat is transmitted when the 
temperature difference is small is very low, and a much larger 
quantity of water must be passed through the cooler, although the ° 
thermal work to be done remains the same, and cooler tube surface 
must be largé enough to carry off this heat under normal con- 
ditions of air temperature, a low speed of the car, or a normal 
speed of air as helped by a fan. 

Taking the average of a large number of experimental determi- 
nations of the quantity of heat which can be carried off by a unit 
surface, it is found that in still air 0-036 units will be carried off 
per minute per square foot per degree difference in temperature. 
Air at 10 miles per hour will carry off about four times the quantity 
of heat that will be carried off by still air at the same temperature. 
At that speed in miles per hour, and an air temperature of 60 deg., 
then we shall require about 

86 


. = 5-9 - 6 
(160 — 60) x -0862 x 4 square feet per horse-power 

Now, assuming that the rate of circulation of the water in the 
cooler is such that the receptive capacity of the material of the 
cooler tubes is approached, and that the emissive power of the 
tube surface under these conditions can be usefully increased, as 
experiment suggests, by six-fold, then the tube surface necessary 
per horse-power will be about one square foot, the useful- surface 
of the gills being about five square feet. A few of the cars reach 
this requirement, but many are below it. No wonder that some 
engines will run hot. Many cars have a tank in addition to the 
cooler, even when the cooler has connected reservoirs ; but these 
tanks are often placed in a warm place under the bonnet and next 
the dashboard, so that they cannot help much in the cooling. 
Again, many of the coolers have tubes with several rows one 
behind the other, so that they live in a nice warm atmosphere, 
heated by the tubes in front of them, and so that the temperature 
difference between them and the air passing them is small, ard 
this renders them comparatively ineffective. 

Some of the Hereford cars were fitted with plain tubes without 
gills of any kind, and although their surface was less than that 
which seems necessary by calculation, they appeared in most cases 
to be sufficient. Butthese tubes wereallsoarranged that the air had 
very free access to them, none of the tubes being so placed thatthe) 
were kept warm by their close contiguity, by air obstruction, or by 
being kept warm by those in front of them. Honeycomb coolers 
have in most cases a very large tube surface per horse- 

wer, but in almost all cases the surface is less efficient than 
it might be. Generally, about half the surface would be sufficient 
if the tubes were a little larger, so that the air could go 
through them more freely—a little wider apart, so that 
the water passing per unit of time over unit surface were increased, 
and somewhat shorter, so that there could be a useful difference 
in temperature throughout the tube between air and tube surface. 

Of the thirty-eight cars entered for the Hereford trials, there 
were eight with horizontal engines, of which five were of British 
make and three American. Three ot the English were of one 
make, and of what is known as slow speed, and all these cars did 
well in the trials, as the cars of the same makers have done pre- 
viously in the longer trials. The number of horizontal engine 
cars was 21 per cent. of the whole, which is a notable proportion, 
in view of the prejudice which has been expressed against this 
type of engine. Considering its accessibility in the simple form of 
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the small car engine, its use may be expected to increase, espe- 
cially with some of the most used forms of chain transmission. As 
between a vertical and a horizontal engine there is very little 
ground for preference. It may be said, as has already been said 
about a totally different subject, that one is as good as the other 
and a good deal better according to cireumstances of environment. 

All the Hereford cars were fitted with high-tension coil and 
sparking plug ignition apparatus, and remarkably few stoppages 
occurred in consequence of ignition defects. Most of them were, 
in fact, confined to two cars, and the experience of the trial con- 
firms that of those automobilists who prefer this system to any 
other. There is much to be said for a system that successfully uses 
the sparking plug in preference to a sparking device requiring a 
moving part in the cylinder. The otevinn and the high- 
tension magneto machines introduce a separate working part, 
although the high-tension form retains the sparking plug. It may, 
however, be hoped that a simple form of magneto involving no 
rotating parts not already wanted—for instance, the fly-wheel— 
may be forthcoming ; something, for instance, of the kind intro- 
duced at the 1903 trials on the Albion car, but it must be of a 
simple order, and must use a fixed sparking plug. 

Of the kinds of circuit make-and-break shown on the Hereford 
cars, it may be remarked that the very simple, though crude, form 
used on the American cars is capable, with very slight improve- 
ment in carrying out, of being made very satisfactory for the 
moderate-speed engines, and by merely enlarging the wipe contact 
cylinder it will easily be made quite effective for ed A ag 
engines. There are few of the details of a car, more especially of 
the larger sizes, concerning which recent ‘‘advances” have gone 
so far backwards as in the apparatus of the circuit make-and-break. 








NOTES FROM SOUTH AFRICA. 
(From our own Correspondent.) 
JOHANNESBURG, November l4tb. 

THERE can be now no doubt that the steady improvement 
induced in the mining industry, owing to the increased supply of 
suitable unskilled labourers, has at last begun to make itself felt 
in commercial circles. Business is certainly improving, and if the 
over-confidence which has on previous occasions of promise led to 
the glutting of the local market can at this juncture be restrained, 
there is every reason to anticipate the establishment and con- 
tinuity of a state of healthy activity. The local Press does not 
tire of sounding this necessary warning note, and it is to be 
earnestly hoped that business men will proceed cautiously. 

On the 15th inst. the Inter-colonial Council will hold an extra- 
ordinary meeting at Bloemfontein, and the matters to be discussed 
are of the greatest importance, not only to the Transvaal, but to 
the whole of British South Africa. It will be remembered that 
the large schemes of railway extension, which it was intended 
should be undertaken by the joint Government and with the joint 
credit of the two new Colonies, had to be laid aside some few 
months ago, owing to the delay that the native labour shortage 
had occasioned in the return to the pre-war mining activity, and 
to the consequent deficiency in the estimated Transvaal State 
finances. This was a great blow to the hopes of advancement, 
and no efforts have been spared by those who have the welfare of 
the country at heart to arrange in some way or other for the 
carrying out of the programme of rew construction. Good fortune 
has attended their labours, as the following extracts from the 
agenda for the forthcoming meeting of the Inter-colonial Council 
will show :— 

Draft agreement with the Government of Natal for the con- 
struction and working of a line of railway from Bethlehem to 
Kroonstad. 

Draft agreement with the Goverrment of the Cape Colony for 
the construction and working of a line of railway from Aliwal 
North to Wepener, and an extension from Wepener to a junction 
Marseilles-Maseru or Thaba ’Nchu-Modderpoort line. 

Draft agreement with the municipality of Ladybrand for the 
construction and working of a line of railway from Modderpoort 
to Ladybrand. 

Draft agreement with the municipality of Fauresmith for the 
construction and working of a line of railway from Jagersfontein 
to Fauresmith. 

Consideration of question of construction of a line of railway 
from Bloemfontein to Kimberley. 

Authorisation for work to proceed on a line of railway from 
Krugersdorp westwards. 

Draft agreement with guarantors for the construction and work- 
ing of a line of railway from Springs to Witbank. 

Draft agreement with Messrs. Mordey and Dawbarn for the 
electrification of the Springs-Randfontein section of the Central 
South African Railways. 

Regarding this last item, it may be stated that it refers to the 
local line, 58 miles in length, running along the reef from Krugers- 
dorp, through Johannesburg and Germiston to Brakpan, and 
thence to the Springs coalfield. In an interview described in the 
Transvaal Leader to-day, Mr. T. R. Price, C.M.G., the general 
manager of the Central South African Railways, gives some 
interesting particulars. It appears that Messrs. Mordey and Daw- 
barn, who are now advising the Johannesburg Municipality in 
connection with the new town tramways, are in this instance the 
agents of, as well as the consulting engineers to, the department 
of the Central South African Railways. In their first-mentioned 
capacity they have entered into a provisional arrangement with an 
English-American firm, who will supply all British material for the 
electrification of the local railway. The system proposed is the 
single-phase system, the current to be carried by an overhead wire 
at the side of the track. A special power station, with a complete 
generating plant, will probably be set up at Germiston, this site 
being preferred as the most suitable and central, bearing in mind 
the possibility of the traffic with Pretoria growing to such an 
extent as to warrant the electrification of that section as well. It 
is not considered necessary to purchase entirely new rolling stock, 
for, under the arrangements that are contemplated, the present 
suburban carriages, with certain modifications, will be utilised 
for the electric traction service. It is not contempiated to haul 
the coal and other heavy traffic by electric power ; but later on, 
if it is found to be more economical to do so, steps will be taken 
in that direction. 

Turning to mining matters, it should be recorded that the 
confidence created in the tube-mill, as an agent for the ensuring 
of an improved gold extraction—and, therefore, of higher profits— 
continues unabated. The tube-mill at the Glen Deep Gold Min- 
ing Company has now been running on a trial of silex lining for 
two or three weeks, and the wearing qualities of the new material 
have been very favourably reported upon. The mill is now deal- 
ing with the coarse product—separated by spitzlutte, and amount- 
ing to about 120 tons per day—from the whole battery of 100 
stamps, and a more rapid, as well as a more efficient, extraction 
results, The lining is made of rough trimmed blocks of natural 
silicious rock, 6in. by 44in. by 2}in., cemented in place. Up to 
ee there has been no loosening of the blocks, and the wear 
is slight. 

In the issue of 15th July—page 71—were given a few details 
of the Robinson deep cage disaster, and mention was made of the 
fact that the resident engineer of the mine was to be charged with 
culpable homicide. The trial came on at the Criminal Sessions, 
Johannesburg, on the 3rd inst., and lasted two whole days. It 
resulted in the acquittal of the engineer, the principal reason for 
the verdict of ‘“‘ Not Guilty” being, no doubt, the conclusive 
evidence produced at the trial, that the winding rope had been 
regularly examined in accordance with the usual customs obtaining 
in these mining fields, This, naturally, has raised the question as 
to whether the practical examination of a hauling rope, as carried 
out daily on the Rand, is any real security for the safety of persons 
who are raised and lowered by means of ropes. The proposal has 


even been made in the Press that the Government should under- 
take the inspection of these ropes, in a somewhat similar way to 
that now in vogue in the case of a steam boiler, : 

The mining regulations are to be amended so as to make it 
compulsory in the case of a rope that is used for rock haulage, as 
well as for the conveyance of persons, that the maximum working 
load—including weight of suspended rope—in the latter instance 
shall not exceed 0°85, the maximum load on the rope when rock or 
ore is being lifted. The majority of winding ropes in use on the 
mines of the Rand are used for both purposes, and considerable 
confidence will be created by the reflection that ropes which carry 
large loads of rock at high speeds are reasonably safe when carry- 
ing lighter loads of persons at reduced speeds. This proposal for 
the amendment of the law is quite in keeping with the general 
practice on these mines ; the Robinson Deep case was, however, 
one of the very few exceptions, for, when the fully loaded three- 
decker cage was attached below the empty skip, the statical load 
was then about 1-2 times that obtaining when ‘mineral was being 
raised. 








AN EARLY EXPRESS TRAIN. 


On Tuesday, 7th January, 1862, at the time when the ‘“ Trent” 
despatches were hourly expected from America, a very fast railway 
run was made from Holyhead to Euston-square. 

The mail boat Ulster came to rest at Holyhead pier at 8.15 a.m. 
At 8.22 engine Cerebus worked the train from the pier to the 
station, and arrived at 8.26. Mr. Ramsbottom’s engine Watt, 
No, 229, then started and ran thus :— 

Holyhead (depart) ¢ 

Bangor (pass)... .. .. .- 

Chester (yess) .. 2. ss ee 

CWO TRREE) 5. is ec ce we es es, ee 5 ‘ 
Trent Valley Junction, Stafford (arrive) ni Ky - 

Engine Watt was here replaced by Mr. McConnell’s No, 37% 
Stafford, Trent Valley (depart) .. 10.544 a.m, 
Lk. Bee as ae es Ia 
ck | 12.41 p.m. 
ERD as: ce ea ee os pS eas 

To this day this remains the finest run ever made between Holy- 
head and London. From the arrival of the boat to the arrival at 
Euston being two minutes under five hours. 

The load was two vans and one saloon, or 20 tons; but against 
the train was a strong wind on the North Wales coast, and a fog 
between Kilsby and Tring.— The Locomotive Journal. 








ContTracts.—Meldrum Brothers, Limited, of Manchester, have 
just received from the Admiralty a contract for a ‘‘Simplex” 
regenerative refuse destructor with steam generating plant, to be 
erected at Chatham Dockyard in connection with the large electric 

wer plant which is being installed under the directions of 

essrs. Preece and Cardew, the Admiralty’s consulting engineers. 
—Robert Stephenson and Co., Limited, inform us that they have 
received an order for ten large passenger engines and tenders for 
the Shangai Nanking Railway, the engines being four wheels 
coupled, with leading four-wheel bogie with six-wheel tenders.— 
The Hart Accumulator Company, Limited, has received an order to 
supply 110 Standard lighting type cells to replace the existing 
battery at the electricity works, Southwold, Suffolk. 


A New Turninc Recorp.—We described in a recent Supple- 
ment, November 4th, dealing with high-s lathes, a 30in. 
electrically-driven lathe built by Hulse and Co., Limited, of Man- 
chester. This lathe has now been put to serious work, and has 
undoubtedly established a new record for high-speed turning. We 
are indebted to the makers for the following remarkable figures :— 
The work turned wasa 20in. steel shaft; four tools were used, 
each cntting 14in. —_ with a jin. feed at 44ft. per minute. The 
spindle made 8-4 revolutions per minute, and the gear ratio—the 
first quintuple—was 34-87. The cubic inches of metal removed 
per minute amounted to 594, or 35,640 per hour, which is equivalent 
to about 1681b. per minute, equal to a rate of over 44 tons of 
steel removed per hour. It is not, under the circumstance, sur- 
prising to hear that ‘‘two labourers are employed day and night in 
removing the cuttings.” 

INSTITUTION OF CiIvIL ENGINEERS: YORKSHIRE STUDENTS’ 
AssocIaTION.—The second ordinary meeting of the above Associa- 
tion was held in the Law Institute, Leeds, on Te December 
Ist, when a paper was read by Mr. J. Husband, A.M.I.C.E., on 
‘The General Design and Erection of Bridges.” Mr. Husband 
discussed first the considerations affecting the choice of design— 
physical characteristics of site, demands of navigation, material, 
amount and rapidity of transit of travelling load, rigidity, exposure 
to wind, possible methods of erection, &c. The second part of the 
paper was devoted to a description of the various methods of 
erection—centering for masonry arches, erection on timber false- 
work, rolling out, floating out on pontoons, partial rolling and 
floating out, erection of cantilevers and arches by building out, 
lifting bodily into place, rolling bodily into place. Special atten- 
tion was called to the wsthetic treatment of bridges. The paper 
was illustrated by a large number of slides, including photographs 
of most of the modern bridges of large span. A hearty vote of 
thanks was passed to Mr. Husband for his paper. 

THE JUNIOR INSTITUTION OF ENGINEERS.—There was an ex- 
ceptionally large attendance at the meeting of this Institution 
held at the Westminster Palace Hotel on the 3rd December, the 
chairman, Mr. Samnel Cutler, jun., M.I. Mech. E., presiding, when 
a paper, entitled ‘‘Some Points of Interest on Torpedo t Con- 
struction,” wasread by Mr. H. E. Yarrow, Stud. Inst. C.E., of 
Poplar. Commencing with considerations with respect to the hull, 
the author showed the importance of realising in the design the 
maximum strength with the minimum weight, uniform elasticity 
throughout its length being essential. Any sudden change of 
section in these lightly-constructed vessels formed a source of great 
danger, and it was quite possible, by adding material, to reduce 
the actual strength. Passing on to questions with regard to rivet- 
ing, hot versus cold riveting processes were discussed, the latter 
being advocated as px ing advantages over the former. In the 
best work the holes were drilled in preference to being punched. 
It was of great importance to minimise vibration as much as 
pessible, and the author illustrated by means of lantern slides the 
effect of a properly-balanced engine on the stability of the boat 
itself. The superiority of a four-cylinder as compared with a 
three-cylinder engine in this respect was indicated. The necessity 
of more attention being given to the design of auxiliary engines 
was commented upon, and considerations in regard to lubrication 
were entered into, the author insisting that all internal lubrication 
should be dispensed with absolutely, both in the main and in the 
auxiliary engines, No real difficulties occurred in this, and the 
good results on the working of the boilers were obvious. With the 
use of high-pressure steam the paper showed how imperative it 
was specially to consider the best practice relating to steam pipes ; 
those of small diameter being recommended for various reasons, 
amongst them being superheating of the steam, and ensuring that 
each boiler was developing approximately its proper proportion of 
the power required. Referring to steam turbines, the author held 
that, although se possessed many advantages over reciprocating 
engines, they could not be arded as economical for varying 
speeds, as in torpedo boats. “fie alluded favourably to the ex- 
plosive type of engine, which was developing so rapidly at the 
present time. It presented many characteristics specially advan- 
tageous to its adoption in the class of boat under consideration, 
including elimination of the boiler-room staff, and general reduc- 
tion of weight. An animated discussion followed, in which Messrs. 
C. A. Smith, C. D. Bell, C. J. McNaught, H. J. Fraser, G. C. 
Allingham, W. J. Tennant, F, W. Dunn, R. Marshall, and the 
chairman took part; and the proceedings closed with the usual 








vote of thanks. 


CATALOGUES. 


Ruopes EcecrricaL MANuractuRING Company, Limited, 70.7] 
Bishopsgate-street Within, London. —Leaflet giving particuiars of 
the outputs ane Seem of R. E. type electric motors with ditferent 
frames and speeds. 

GENERAL Evectric Company, Limited, 67-71, Queen Victoria. 
street, London, —This is a neatly-produced little pamphlet, No, 4 
1071 on electric radiators, of which illustrations of some very 
tasteful designs are given. 

Sun Fan Company, Limited, Longside-lane, Bradford.—We 
have received from this firm copies of new catalogues of propeller 
and centrifugal fans both for belt driving and direct-connecteq 
electrical operation. Capacities and prices are given. 

MATHER AND PLATT, Limited, Manchester. Polyphase geuerators 
is the subject of the second edition of a little book just issued pb 
this firm.—The generators are of the revolving field type with 
stationary armature, and are arranged for coupling direct to 
engines, 

Erita’s ENGINEERING Company, 70, Gracechurch-street, Loudon, 
—The Cochrane open type of feed-water heater and purifier 
forms the subject of this catalogue. We understand that these 
machines have already been adopted to the extent of 24 million 
horse-power. 

AcME EncInE CompaNy, Limited, Budhill-avenue, Shettlestone, 
Glasgow. —The catalogue issued recently by this company contains 
a very full description, with illustrations of the Acme engine, and, 
besides, is issued with the endeavour of correcting any false 
impression respecting the amount of attention that this class 
of engine requires. The little book will be read with much 
interest. 

Davipson AND ComPaNy, Limited, Sirocco Engineering Works, 
Belfast.—A new catalogue has been produced describing Sirocco 
machiaery suitable for tea estates. It contains all the necessar: 
plait for the treatment of tea from the time it is plucked until 
it is finished and packed in chests, From the above it will be 
gathered that the contents form interesting reading. The get-up 
of the little book is praiseworthy. 

BRUCE PEEBLES AND Co., Limited, Edinburgh.—A new pamphlet— 
No. 6—just published by this company contains an interesting illus. 
trated description of the Peeblesself-propelled steam railway car. The 
chief feature of the motive mechanism is the use of a light high- 
speed engine hung from the underframe of the car, which drives 
one of the axles through spur gearing, two speeds being provided, 
The boiler is of the water-tube type. 

Peter BROTHERHOOD, Belvedere-road, London, 8.E.—The air 
compressing machinery illustrated in the catalogue, just issued 
by this firm, has been specially produced to meet the require- 
ments of users of pneumatic tools and other apparatus using air 
under high pressure. In preparing the designs of each type of 
compressor, the first importance has been given to securing the 
highest commercial efficiency. The book contains sectional and 
general illustrations of various patterns of plant, and is produced 
in excellent style. 

HuMBOLDT ENGINEERING Works ComPaNY, Kalk, near Cologne, 
—From this firm we have received several catalogues, deaiing 
respectively with reducing machinery, ore dressing and magnetic 
separation, bridge building and constructional work, apparatus for 
unloading coal and ores from ships, and testing plant for crushing 
and dressing. The last-named is fitted up in the works at Kalk, 
and is open to make tests of materials under the strictest secrecy 
for clients. It should be stated that in the production of all these 
books expense has not been stinted. 

Venritys, Limited, 31, King-street, Covent-garden, London.— 
The new catalogue of electric supplies, department I. and II, 
will be found particularly useful to those engineering firms who 
have their own staff, and only require to purchase electrical 
material. The publishers have endeavoured to group systematically 
in the catalogue everything likely to be wanted by any engineering 
Srm in connection with electrical material. It may be observed that 
there are eight sections, each of which is identified by a letter, and 
this again appears on every page of the particular section. A sub- 
sidiary index is given on the title-page of each section, showing 
the page numbers of the different headings in that section. A 
comprehensive index is also provided, including everything in the 
book, 








ALMANACS, DIARIES, &e. 

WE are reminded of the approaching close of another year by 
the receipt of several almanacs and diaries. Nothing better could 
be desired in colour printing than the excellent specimens shown 
on the two wall calendars issued by Messrs, Arthur L. Gibson and 
Co., Tower-street, St. Martin’s-lane, London. The selection of the 
subject of the ‘‘ Country Blacksmith” is a happy one. Another 
wall calendar in the printing of which equally good taste is dis- 

layed is that of Wm. Augs. Gibson, Limited, 28, Fleet-street, 
ps nly For hydraulic engineers the selection of an old water- 
driven mill is highly appropriate. 

The Gloucester Railway Carriage and Wagon Company, Limited, 
has issued in good time the well-known Gloucester Diary and 
Directors’ Calendar for 1905. This has now reached its tenth year 
of issue, and it has not been found necessary to introduce any new 
features in next year’s book. Messrs, Clarke, Chapman and Co, 
Limited, Gateshead-on-Tyne, are issuing a self-opening pocket 
diary and note-book, with £1900 accident insurance coupon. This 
book will be found highly acceptable by all who are fortunate 
enough to receive a copy. 








Roya. Institution.—The following are the lecture arrange 
ments at the Royal Institution before Easter :—A Christmas course 
of lectures—experimentally illustrated and adapted to a juvenile 
auditory—on “ Ancient and Modern Methods of Measuring Time, 
by Mr, Henry Cunynghame ; Professor L. C. Miall, Fullerian Pro- 
fessor of Physiology, R.I., six lectures on ‘‘ Adaptation and History 
inthe Structure and Life of Animals ;” Professor Karl Pearson, three 
lectures on ‘‘Some Recent Biometric Studies ;” Professor W. E. 
Dalby, two lectures on ‘‘ Engineering ;” Mr. A. H. Savage Landor, 
two lectures on ‘‘ Exploration in the Philippines ;” Mr. Churton 
Collins, two lect..res on (1) ‘“‘ The Religion of Shakespeare ;” (2) 
‘* The Philosophy 1nd Significance of ‘The Tempest ’ ;” Professor 
W. Schlich, two lectureson ‘‘Forestry in the British Empire; 
Mr. J. J. H. Teall, two lectures on ‘“‘ Recent Work of the Geological 
Survey ;” Professor H. H. Turner, three lectures on ‘Recent 
Astronomical Progress ;” Professor R. Meldola, two lectures on 
‘Synthetic Chemistry (Experimental) ;” Sir Alexander Mackenzic, 
three lectures on the ‘‘ Bohemian School of Music,” with musical 
illustrations ; Mr. D, G. Hogarth, two lectures on ‘‘ Archeology ; 
Professor J. J. Thomson, three lectures on “‘ Electrical Properties of 
Radioactive Substances ;” and the Right Hon, Lord yieigh, 
three lectures on ‘‘ Some Controverted Questions of Optics.’ he 
Friday evening meetings will begin on January 20th, when a dis- 
course will be delivered by Professor Sir James Dewar on ‘‘ New Low 
Temperature Phenomena.” Succeeding discourses will probably 
be given by Dr. E. A. Wilson, Mr. Cecil Smith, Mr. J. W. Gordon, 
Professor H. Marshall Ward, Chevalier G. Marconi, Professor J. J. 
Thomson, Sir Squire Bancroft, Professor G. H. Bryan, Professor J. 
Wright, Professor T, C. Allbut, the Right Hon. Lord Rayleigh, 
and other gentlemen.—A general monthly ting of the nbers: 
of the Royal Institution was held on the afternoon of the 5th inst., 
Sir James Crichton-Browne, M.D., F.R.S., treasurer and vice-presi- 
dent, in the chair. Colone] C. W. Carr-Calthrop, Mr. Cecil Han- 
bury, Dr. E. Graham Little, Mr, Hugh Makins, and Mr, E, Reinach 








were elected members, 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


EupLoY MENT is more regular at the various engineering works, and 
in many cases employers are doing their best to find more ocecupa- 
tion thin recently for the men before Christmas, There is still, 


however, a great deal of distress throughout the district, owing 
to employment ia many trades being scarce. The machinery 
industries are fairly well engaged, alike on home and foreign 
account, and makers of contractors’ tools are busier than they have 
been, whilst tools for colliery. purposes are being produced in larger 
than of late. Sugar machinery and accessories are in poor 
rejuest, though some of the beetroot sugar factories are supplying 
small orders. Machinery and appliances connected with the 
cotton trade are in fair call, Shop tools are quiet. For gas and 
oil engines there is a good demand, both foreign and colonial as 
yell as home. 

Pinas was a firm tone about Change on Thursday in Birmingham, 
and a cheerful feeling was prevalent, The revival in the iron trade 
continues, accompanied by good prospects. Lincolnshires were 
quoted in sowe cases up to 49s. 7d.; Northamptons, 41s. 6d. to 
42s, 6d,; and Derbyshires, 433, 6d. to 44s, 6d. Agents could for 
some brands book more business than they are doing, but they are 
chary about taking too much work on at present, since they expect 
values to go still higher. Staffordshire cinder forge is quoted 
42s, to 42s. 6d.; part mine, 43s, to 45s, 6d.; all mine ordinary, 
55s, to 603.; and cold blast, 95s. to 100s., with a fair demand for 
the last named, 

In the manufactured iron trade the strongest point has reference 
to galvanised corrugated sheets, which keep firm and dear, being 
quoted £10 10s. to £10 15s. f.o.b. Liverpool, Spelter remains 

ear. Plain sheets are in good request at:—Singles, £6 12s, 6d. 
to £6 17s, 6d.; doubles, £6 15s. to £7; and trebles, £7 7s. 6d. to 
£7 12s. 6d. Hoop iron is quoted £6 12s. 6d. to £6 15s. Several 
good contracts hsve been taken for gas strip at £5 17s. 6d. to £6. 

In the steel trade British firms are doing better than for some 
months past, there being less American and continental competi- 
tion to face. Bessemer billets are quoted £4 5s, to £As. 7s. 6d.; 
Siemens, £4 10a. to £4 15s.; mild bars, £6 to £6 5s.; and girder 
plates, £5 17s. 6d. to £6, 

A full meeting of the Wages Board is to be held on December 
12th to consider the report of the committee upon matters con- 
nected with the Board’s general working. The net average selling 

rice for September and October has been returned as £6 3s. 9-11d. 

his is 1s. 2-42d. less than the preceding two months, but wages 
remain without alteration until February ath, 1905, the rate for 
puddling being 8s, 6d. per ton, with millmen in proportion. The 
production was 27,499 tons, or an improvement of 2207 tons over 
the preceding two months. The production and price of the 
various descriptions making up the total were as follow :— Bars, 
19,935, £6 3s. 8-64d.; angles and tees, 784 tons, £6 7s. 1-78d.; 
plates and tees, 1751 tons, £6 i6s, 10-03d.; hoops and strip and 
miscellaneous, 5030 tons, £5 18s. 10-02d. That trade is very 
much weaker than it was this time a year ago becomes strikingly 
evident when the new total output and the new average selling 
price are compared with the corresponding figures for a year ago, 
such a comparison showing a falling off of 3857 tons in production, 
and a reduction of as much as 11s, 6-7d. in average selling price. 

A new refuse destructor at Stourbridge, which has been pro- 
vided at a cost of some £5000, has been started this week, It is 
a two-cell plant, and will deal with between 7000 tons and 8000 
tons of refuse per annum. The Town Council of Dudley have 
decided to apply to the Local Government Board for sanction to 
borrow £21,000, which amount is needed by the Tramway and 
Lighting Committee to cover excess of and on account of expenses 
to be incurred for additional boiiers, engines, dynamos, cables, and 
electrical plant. 

‘Motor Plants” is the title of a new company which has been 
registered with a capital of £10,000 to carry on besiaens as motor 
makers and dealers, 

Professor Turner recently delivered an instructive lecture before 
the Metallurgical Society at the Municipal Technical School on 
‘‘The Hardness of Metals.” Among methods for determining 
relative hardness, he recommended the Sclerometer, using a 
weighted diamond point—general application—the method of 
Brunel for mild steel and simiiar materials, and the drilling test 
of Keep for cast iron. 


quantity 








NOTES FROM LANCASHIRE, 
(From our own Correspondents.) 

Munchester,—It is again satisfactory to note a continuance of the 
strong upward movement manifested last week. The attendance on 
the Iron’ Change on Tuesday was exceptionally good, and more ani- 
mation was perceptible than | oe been thecaseforsometimepast. The 
advance in pig iron caused more buying amongst merchants, and 
now that the cotton trade in Lancashire is stronger, there is more 
doing in the textile machinery department. We have heard of 
some contracts for finished iron being put through at the same 
rate as last year, but there is little disposition generally to book 
forward on the part of holders in any quantity. It is reported 
that German billets are being quoted at £4 8s. per tonf o.b., which, 
if correct, should place English makers in a better position. 

In pig iron more buying of Scotch has taken place on American 
account, and since Monday makers of various Scotch brands have 
made a further advance, so that there is every evidence that some- 
thing like a ‘‘ boom ” is setting in in this important department of 
the iron tradé. Lancashire brands of pig iron, however, do not 
seem to have followed in the same ratio as other makes. The 
advance of 2s, in Lincolnshire all round has been generally 
held, and- Derbyshire and Staffordshire maintain their strong 
position, sellers only quoting in the meantime for comparatively 
small lots. Lancashire foundry No. 3 ranged from 52s. to 
52s, 6d.; Lincolnshire, 51s. to 52s.; Derbyshire, 52s. to 53s.; 
Staffordshire, 52s.; Middlesbrough, open brands, 55s, 10d. to 
56s. 10d.; Seotch, Gartsherrie, 56s. 9d. to 57s. 6d.; Glengarnock, 
55s. 6d. to 55s. 9d.; Eglinton, 54s. 3d. to 54s. 6d., delivered Man- 
chester. For delivery at the new port of Heysham, (artsherrie 
ranged from 54s, 3d. to 54s. 9d.; Glengarnock, 53s, 3d. to 53s. 9d.; 
and Eglinton, 52s, to 52s, 6d. In forge iron there is little new 
to report. Lancashire, about 50s.; Derbyshire, 47s. to 48s.; Lin- 
colnshire, 49s. to 49s, 6d., delivered Manchester. 

There were better prospects reported in regard to finished iron, 
and with increased prices of raw iron makers are adhering to list 
prices, Lancashire and Yorkshire bars were generally quoted 
£6 5s.; Staffordshire, £6 5s. to £6 7s. 6d., delivered stations. 
Boiler plates, £6 17s, 6d.; hoops, £6 17s. 6d. to £7 2s. 6d. 

The demand for constructional steel has been maintained, and 
one or two large orders have been placed with makers in this 
district. Local-made billets remain at £4 10s. to £4 12s. 6d.; 
steel bars, £6 to £6 2s, 6d.; angles, £5 10s. to £5 12s. 6d.; 
hoops, £7 5s. 

Manufactured copper has had rather a quiet demand ; sheets, 
£80 to £82 per ton; seamless copper tubes, 10d. per lb.; ditto 
brass, 8d.; rolled brass, 74d.; copper wire, 9d.; brass wire, 7}d. 

There was a fair attendance on the Coal Exchange, but trade 
was quiet generally. It was satisfactory to hear that the unfor- 
tunate dispute at the Astley and Tyldesley collieries has been 
settled, and the men have now resumed work, In the meantime the 
weather has caused a smaller demand for house coal, and there is 
little prospect of any better prices being realised. Forge and 
manufacturing coal does not seem to make much headway, 
although there is more doing in the iron trade. The demand for 
engine slack has improved in the cotton manufacturing districts. 
Shipments of coal are also better on the Manchester Ship Canal, 


and the prospect forward is good. Ordinary quotations are :— 
Best coal for domestic purposes, 13s. to 14s.; seconds, 12s. to 13s.; 
common, 93. to 10s.; steam and forge coal, best, 8s. 3d. to 8s. 9d.; 
best engine slack, 7s. 6d. to 8s.; medium, 6s. to 6s. 9d.; common, 
4s, 3d. to 53s. at the pit, Unsereened ex Manchester Ship 
Canal, 8s. 9d. to 93. 2d.; screened ditto, 93. 3d. to 9s. 9d. 

Barrow.—There is a distinct improvement to note in the hema- 
tite pig iron trade this week. A better demand has sprung up for 
mixed Bessemer numbers on the part of steel makers and others, 
and the pleasing necessity has been forced on makers to increase 
their output of iron by putting additional furnaces in blast. 
Arrangements are at the moment in progress for blowing in three 
extra furnaces. This will increase the number in blast to 27. It 
is expected one or two furnaces will go in at the Barrow works. 
For some time past only four furnaces have been Sep ape iron, 
but that because of the very small supplies of crude iron required 
at the adjoining steel works, The consumption of iron in the 
latter is now on the increase, Makers’ stocks have now almost 
vanished, and warrant stocks stand as last week at the low point 
of 12,392 tons. Prices are steady at 563. for makers’ iron net 
f.o.b., with warrant iron at 56s. 1d. net cash sellers; no buyers. 
Very little business is being done in forge and foundry iron, but 
charcoal iron enjoys agood market, and makers are fairly well sold 
forward. 

Iron ore is in much better demand, although local raisers find an 
increasing tonnage of Spanish ore coming to hand in competition 
with native sorts. The latter are selling at 8s. 9d, per ton net at 
mines for good average qualities, 

The steel trade is much more actively employed, Not only are 
the rail mills still working on full time, but business in plates has 
improved, and the mills are to be put on full time. How long this 
new activity will last remains to be seen, but there is a probability 
of a general strengthening of the market all round, and it is 
expected after the turn of the year more business will be done in 
both Bessemer and open-hearth steel. 

More activity is expected in shipbuilding and engineering yards, 
but at present the number of men employed is much below the 
average. There are indications of some orders for foreign navies, 
as well as orders from the British Admiralty, while a few orders are 
in the market for the mercantile marine. Gun mountings are in 
very good demand, 

The promoters of the East and West Coast Railway are not pro- 
moting a Bill in Parliament for next session, but hope to do so in 
the session of 1906, as they have been liberally encouraged with 
offers of help in promotion money and in the capital required for 
the work. It is whispered that the North-Eastern Railway 
Company, seeing the popularity of the scheme, will introduce an 
alternative one by the construction of a railway from Hawes Junc- 
tion, on their present system, to Hurcaster, on the Furness Rail- 
way. 

Shipping remains quiet. The exports last week were 7557 tons 
of iron, and 4887 tons of steel ; total 12,444 tons, in contrast with 
13,744 tons in the corresponding week of last year, a decrease of 
1300 tons. Total shipments for the year 676,361 tons ; correspond- 
ing period of last year, 813,962 tons, decrease 137 601 tons. 








THE SHEFFIELD DISTRICT. 
(from our own Correspondent.) 


ALTHOUGH the weather continues exceptionally mild, the demand 
for house coal is well maintained, more particularly in regard to 
the thick seam pits, which are kept practically at full time. A 
heavy weight is being brought to the surface, but a market appears 
to be found for it. The thinner seams are not so well employed, 
and in some instances considerable complaint is heard. On the 
whole, however, all things considered, the trade in household fuel 
is not unsatisfactory. The metropolitan, southern, and eastern 
markets are sending fair orders, but there is a little weakness in the 
localdemand. For Silkstones, which are not in large supply, 
prices are a little better, the best sorts fetching from 12s. to 
12s, 6d. ; secondary qualities, lls. to 11s. 6d. perton. Barnsley 
thick seam coal, in which the largest trade is done, may be quoted 
at 10s. 3d. to 103, 6d. in the best qualities, other grades being 
obtainable at from 8s, 9d. to 9s. 3d. per ton at the pits in owners’ 
wagons, 

In steam coal, although little is being done on shipping account, 
owing to the season of the year, the trade is quite equal to what 
is usual at this time. There is some movement wit! to 
railway contracts. At one time these were made for the full 
twelve months, but they now vary considerably, several companies 
being content to arrange for supplies for the half-year, and others 

referring to go from quarter to quarter. Tenders have not yet 
8h asked for, but there is a general opinion that the rate of new 
contracts will be somewhat similar to last year, if not a little 
better. The best hard coal at present fetches from about 8s. 2d. 
to 8s, 6d. per ton, oe being easier. In gas coal 
heavy deliveries are being made under contract to gas companies 
and Corporation gas departments. The price of coal bought in 
the open market rules a little higher. 

In slack the better qualities find a ready market, and there is 
even a slight betterment reported in the commoner kinds of slack 
and smudge used for engine purposes. The greater activity in 
the Lancashire textile trade has had a good effect on this class of 
fuel, and more is going to the various Yorkshire woollen districts, 
where business is again better. In coke there is little improve- 
ment to report. The make, although small, is equal to all 
requirements, and is principally confined to coalowners who have 
their own ovens. There is rather more doing with North Lincoln- 
shire, where there is certain to be an improvement in value if the 
report that additional furnaces are to be blown in should turn out 
to be correct. 

A distinctly hopeful feeling is at present perceptible in local 
business circles, although up to the present it has not been 
followed by any specific placing of fresh work. The iron market 
is decidedly firmer, and prices show an advance upon those pre- 
viously reported. Contracts are now being placed, instead of 
consumers simply ordering for immediate requirements. To-day 
the quotations are as follows:—West Coast hematites, 64s. per 
ton; East Coast hematites, 59s. per ton; Lincolnshire foundry, 
47s, per ton; Lincolnshire forge, 44s 6d. per ton ; bar iron, £6 5s, 
to £6 10s.; Bessemer billets, £6 10s.; Siemens billets, £7 5s, 
Generally, quotations all round are firmer, and there is every 
expectation that the advance obtained in Lincolnshire iron will be 
followed by a further upward tendency. 

The reports as to the Brazilian Government being likely to place 
orders for armour plates and other material connected with a new 
shipbuilding programme have not been followed by any actual 
work as yet. This question has been before the Brazilian Govern- 
ment for some time, but no definite decision appears to have been 
yet arrived at. In any case there is no information at Sheffield of 
such work having been placed or likely to be placed in the 
immediate future. No further orders from the British Admiralty 
are expected this year. Those in hand are now fairly well on 
their way towards completion, In tramway material there is still 
considerable activity. 

Messrs. John Brown and Co., Limited, Atlas Works, are finish- 
ing for the battleship Africa two propeller shafts which are believed 
to be the — forgings of the kind ever produced. They 
measure over S0ft. in length, are 20in. in diameter, and are bored 
to a diameter of 12in. The weight of each shaft is 27 tons. 
Orders for some very heavy shafting have also been recentiy 
placed with Messrs. Vickers, Sons, and Maxim, Limited, River 
Don Works. 

In railway material manufacturers complain of the lightness of 
such orders as are being received,but there is rather more doing 
in wheels and wagons, although the competition is stated to be 
so keen as to keep prices unusually low. The orders which have 








recently been placed have been chiefly on foreign and colonial 





t, the d d for home companies having been very 
disappointing. 
The foreign trade in cutlery for November reached a value 


of £58,042, against £53,991 and £62,320 for the corresponding 
months of 1903 and 1902. For the eleven months the value was 
£631,683, against £623,629 and £599,356 for the similar periods of 
1903 and 1902, It is distinctly disappointing to note that British 
South Africa shows such weak results, the values for the eleven 
months of the three years coming out thus :—1902, £117,385 ; 1903, 
£108,608 ; 1904, £55,674. 

In the lighter trades of the city the season orders in view of 
Christmas and the New Year are now being completed. They 
have been, on the whole, more satisfactory than at one time 
— probable, but they will be found insufficient to give any- 
thing like full employment in all the works up to holiday time. 
Although the outlook for the New Year is fairly promising with 
several of the larger establishments, in the case of others it is not 
so hopeful. In the heavier trades it is the intention of several 
firms to give a full week’s holiday, and in not a few of the lighter 
departments there will be a fortnight’s play. Manufacturers of 
edge tools are still waiting for that activity which was anticipated 
before the end of the year, but there is every prospect that 1905 
will find these departments, both in heavy and light tools, much 
better off than they have been during the present year. The prin- 
cipal demand at present is in mining and excavating implements, 
as well as in spades, picks, and shovels. 

Mr. Harry Cooper, of Sheffield, for many years wit | Messrs, 
Vickers, Sons and Maxim, Limited, has joined the directorate of 
Hadfield’s Steel Foundry Company, Limited. 

On the 2nd inst., Mr. J. H. Biles, Professor of Naval Architec- 
ture at the Glasgow University, and vice-president of the Institute 
of Naval Architects, lectured on ‘‘ Ships” at the technical depart- 
ment of the University College, St. George’s-square, Sheffield. 
The lecture was under the auspices of the Sheffield Society of 
Engineers and ee The president, Mr. J. H. Ellis, of 
Messrs, John Brown and Co., Limited, occupigd the chair. The 
lecture, which was of a most interesting character, dealt with ships 
of all types from the earliest periods. Comparing the modern 
Triumph and the Swiftsure with battleships of the Revenge class, 
Professor Biles said that both those vessels could do as much 
damage as five of the latter class. Speaking generally, the attack- 
ing power of the guns had doubled in ten years. The conflict 
between gun and armour went on apace, but though marvellous 
fae se had been made with armour, the gun has so far got the 

tter of the fight. Speaking of propelling power, he said it was 
necessary to have a propulsive instrument that would give the 
highest speed. The steam turbine was at present that instrument, 
and its general adoption was not far distant. Afterwards the 
lecturer dealt with the technical side of naval construction. At 
the close Professor Biles was accorded a very hearty vote of thanks, 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE progress of the ‘‘ gamble” in Cleveland warrants continues 
to take up general attention in commercial circles in this district, 
greatly to the detriment of legitimate business in Cleveland pig 
iron, for the regular market is rendered too uncertain, and nocon- 
sumer buys where he can put off. The fluctuations in warrant 
prices have been somewhat violent, more so than they have been 
since the “‘gamble” commenced, On Monday buyers were offering 
48s, 9d. pertoncash for warrants, that being the highest figure reached 
not only this year, but since April, 1903, and it was 7s 1d. per ton 
above the minimum of this year, and showed 6s. 6d. rise since the 
present movement in warrants began. But on Wednesday specu- 
lators were selling in order to secure profits, and that caused 
the price of warrants to fall sharply ; in fact, there was close 
upon ls, fall from Monday’s top price, seeing that at the close 
only 47s. 94d. cash would be given, and there were sellers at 
47s. 10d. Experienced traders are not alarmed at this fall, 
because it is only what might be expected. In every upward 
movement in warrants the prices never rise without a took, 
there are invariably ‘“‘slumps” at intervals, due to speculators 
realising in order to secure profits, and more particularly is this 
so when the general public come in to have a “flutter,” as they 
have been doing for the last two or three weeks. 

It is not believed that the easier prices that have ruled since 
Tuesday in Cleveland warrants afford any indication of the ‘‘begin- 
ning of the end” of the gamble; on the contrary, it is expected 
that operations will be carried on for some time yet, and some 
traders would not be at all surprised to see them continued until 
the spring trade opens, in which case the improved regular trade 
would prevent any material falling back in prices. A good man 
of the recent transactions in Cleveland warrants, it is to be noted, 
do not mature till February. 

Consumers of Cleveland pig iron this week have bought more freely 
than for some time, but purchasers are mostly those who are obliged 
to procure pig iron to keep their establishments going, and no one 
will buy Cleveland iron for delivery more than a few weeks ahead. 
No. 3 Cleveland G.M.B. pig iron has realised up to 48s. per ton, 
that being 5s. 6d. more than the figure reported when the upward 
movement started in July. On Wednesday the drop in warrants 
led to some of the second hands selling at 47s. 3d., but makers 
were in nc hurry té pull down their prices. Quotations for the 
other qualities of Cleveland pig iron were maintained, but they 
are relatively a good deal cheaper than No, 3, and are not so much 
influenced by the fluctuations in warrants, for they are not to be 
found in the public warrant stores. No. 4 foundry is at 46s, 3d., 
No. 4 forge at 45s., mottled at 44s., and white at 43s., these figures 
being about ls. per ton above those reported last week. 

A steady improvement is going on in the hematite pig iron trade, 
which, no doubt, is the result of a bond jide demand from the actual 
consumers. Speculation has little to do with it, because, as a 
matter of fact, there is not much opportunity afforded for that, 
seeing that only 300 tons of hematite are held in the public warrant 
stores. Traders look upon this improvement in hematite iron with 
much satisfaction, as there is a sound foundation for it. Thelarge 
consumers are becoming keen buyers, not only for prompt, but 
also for forward delivery. Makers have this week had to furnish 
quotations for delivery over the whole of 1905, and American 
firms have inquired for quotations for considerable quan- 
tities of special hematite iron, delivery to be in the 
early part of next year. An order for several thousand 
tons of spiegel iron has been secured by Middlesbrough iron- 
masters for early shipment to the United States ; indeed, 4000 
tons will be sent away within the next few days from the Tees in 
the steamer Tampico. The price of mixed numbers of East Coast 
hematite pig iron has been raised to 54s. per ton for early delivery, 
that showing a rise of 4s, 6d. per ton since prices took an upward 
turn, of which ls. 6d. has been obtained since the beginning of 
last week. Hematite pig iron makers this year have had a very 
hard time, but are now reporting cheerfully about their position 
and prospects. There is certainly more ground for the advance 
in hematite than there is for the larger rise in Cleveland iron. 
Rubio ore has been raised in price, the Spanish mine owners being 
very keen to take advantage of the advances in pig iron rates. 
Some of the merchants have put up their quotations to 15s. per 
ton, c.i.f. Tees, but there are sellers at 14s. 104d., or 3d. advance 
on last week. 

The November shipments of pig iron from the Cleveland district 
afford some indication of the extent of the depression existing in 
the trade, for the 68,607 tons exported were the worst that have been 
reported in any month since January, 1902, and not since 1892 has 
there been so bad a November. The average export in November 
for the last ten years has been 94,000 tons, and Jast month’s were 
therefore 27 per cent. below that, while they were 20 per cent. 
below the monthly average for this year. To Scotland only 
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month for several years, and it is 30 per cent. below this year’s 
monthly average. During the eleven months of this year Cleveland 
has exported only 939,299 tons of pig iron, the smallest quantity 
since 1894. To foreign countries the export was 448,117 tons, the 
poorest for ten years, and it compares with 795,375 tons in 1899, 
the latter being the record. 

Last month the stock of Cleveland yig iron in Connal’s public 
stores increased no less than 34,572 tons, making 54,711 tons 
increase in two months, and the quantity now held is just double 
that reported in July, 78,013 tons, for on 6th inst. the quantity was 
156,682 tons, over 1400 tons per working day being added. 

The manufactured iron and steel industries show some improve- 
ment. Partly on account of this, but more because of the rise in 
hematite pig iron, advances in prices, both of finished iron and 
steel, may be looked for within the next week or two, especially as 
quotations have been raised in Scotland. The rates for bars have 
not been altered at any time this year, and steel ship plates have 
remained unchanged since February, but it is now becoming 
necessary to secure better prices to cover the increased cost. This 
week steel ship plates are at £5 12s. 6d.; iron ship plates, £6 ; 
steel boiler plates, £6 17s. tid.; steel ship angles, £5 5s.; iron ship 
angles, £6 2s. 6d.; steel bars, £6; and iron bars, £6 2s. 6d., all 
less 24 per cent. Steel rails, heavy, are quoted at £4 10s., and 
cast iron chairs at £3 7s. 6d., both net. 

The settlement of the wages difficulty in the shipbuilding 
industry of the North-East Coast has given considerable satisfac- 
tion, but it has not been followed by any increase in the number of 
orders for new vessels, as many expected it would be, The less 
favourable condition of the freight market and the increased prices 
which shipbuilders have felt compelled to quote fully account for 
this. The freight market is worse than ever, and no one will deny 
that the outlook is bad for the shipowners. A good many of the 
orders they have given out lately have been placed because owners 
were tempted by the very low prices that the shipbuilders quoted, 
prices which certainly could not leave them with profits. There is 
no longer this temptation, for builders, who have within the last 
few weeks taken orders at £5 5s. per ton for ordinary cargo 
steamers, now quote £5 10s., and even £5 lis. It is true that the 
builders will reduce wages early in January, according to the 
arrangement made last week, but the prices of materialsare going up. 
Angles have increased in value 7s. éd. per ton, and within the next 
few days the quotations for plates will almost certainly be raised, 
as they have been in Scotland. Shipowners are thus inclined to 
hang back, and the prospects will have to be a good deal better 
than they are before any real improvement in shipbuilding can 
take place. Messrs. Robert Stephenson and Co, Limited, have 
appointed Mr. George A. Skentlebury as their dry docking repre- 
sentative on Tyneside. Mr. Skentlebury has represented the 
Wallsend Slipway and Engineering Company, Limited, and also 
Messrs, Swan, Hunter and Wigham Richardson, Limited. 

The engineering industry is somewhat better, and has not suffered 
from the depression so keenly as some of the other industries of 
the district. Messrs. Robert Stephenson and Co., Limited, 
have received at their Darlington Works an order for ten large 
passenger engines and tenders for the Shanghai-Nanking Railway, 
the engine having four wheels coupled and a leading four-wheeled 
bogie, and the tenders being six-wheeled. The North-Eastern 
Railway Company has adopted a practice, which is general on 
the leading American railways, of centralising in one special 
department the whole of the work connected with the consideration 
of all questions of claims arising from both goods and passenger 
traffic. They have appointed Mr. E. C. Giddes as chief claims 
agent, with headquarters at York. Mr. Giddes has for some years 
held an executive position on the Indian railways. Since the Ist 
inst. the North-Eastern Railway Company has abolished the 
ordinary steam train service on their Port Clarence and Billingham 
branch, except on the Saturdays, and has substituted the two 
petrol-driven vehicles which in the summer ran between Scar- 
borough and Filey. They will each hold fifty-two passengers, and 
there is only one class. Once a day a car runs through to Hartle- 
pool, If the arrangement is f-und to answer the cars will remain 
permanently on the section. 

The coal trade is quiet, but prices are fairly well maintained, 
ana contracts which are made for next year’s execution are on a 
basis fully up to that of contracts now running; in fact, for coke 
for next half-year’s delivery better prices are realised than those 
obtained for the current hali-year. Thus medium coke for prompt 
is 14s, 6d. per ton, delivered at the Middlesbrough furnaces, and 
l4s. 9d. for the first quarter of next year, but 1l5s., and even 
15s. 3s., have likewise been paid, and the tendency is upward. 
Best steam coals are firm at 9s. per ton f.o.b., and best gas coals 
cannot well be had under 8s. 14d. Mr. Seymour Wood, son of 
Mr. W. 0. Wood, agent for the South Hetton Coal Company, has 
been appointed manager of the Dawdon Colliery. Mr. Wood was 
formerly manager at South Hetton, and latterly has had charge of 
a large colliery in India. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE has this week been considerable activity in the pig iron 
warrant market. Prices have fiuctuated to some extent, but the 
general tendency still appears to be upward. The turnover of 
Cleveland warrants seems to indicate that a large speculative busi- 
ness is being done. At the same time, the advances in prices that 
have been taking place in other districts at home and abroad are 
imparting strength to the position of the market. 

Business has been done in Cleveland warrants from 48s. 10d. to 
48s, 6d. cash, 49s. 84d. fourteen days, 48s. 8d. twenty-days, and 
48s. 8}d. to 48s. 10$d. one month. Scotch warrants are quoted 
53s. 3d., and Cumberland hematite 55s. 9d. per ton. 

There is a steady demand for Scotch hematite pig iron, which is 
again higher in price, merchants quoting 58s. 6d. for delivery at 
the West of Scotland steel works. 

The prices of Scotch makers’ iron are in some cases higher, the 
advance ranging from 6d. to 1s, 6d. per ton. G.M.B. f.o.b., at 
Glasgow: No. 1 is quoted 53s, 6d.; No. 3, 50s. 6d.; Carnbroe, 
No. 1, 54s. 6d.; No. 3, 51s. 6d.; Clyde, No. 1, 57s. 6d.; No. 3, 
53s.; Gartsherrie, No. 1, 58s.; No. 3, 53s. 6d.; Summerlee, No. 1, 
58s. 6d.; No. 3, 53s. 6d.; Langloan, No. 1, 64s.; No. 3, 54s.; Colt- 
ness, No. 1, 64s. 6d.; No. 3, 50s. 6d.; Glengarnock, at Ardrossan, 
No. 1, 58s.; No. 3, 52s. 6d.; Eglinton, at Ardrossan or Troon, 
No. 1, 53s. 6d.; No. 3, 51s.; Dalmellington, at Ayr, No. 1, 53s.; 
No. 3, 50s.; Shotts, at Leith, No. 1, 58s, 6d.; No. 3, 53s. 6d.; 
Carron, at Grangemouth, No. 1, 58s. 6d.; No. 3, 53s. per ton. 

The stock of pig iron in the Glasgow warrant stores shows an 
increase for the past week of 512 tons, bringing up the total to 
10,070 tons. 

+ There are 41 furnaces making ordinary, 38 hematite, and 6 basic 
iron, the total of 85 furnaces thus blowing in Scotland comparing 
with 86 at this time last year. 

The shipment of pig iron from Scottish ports in the past week 
amounted to 3302 tons, against 4360 in the corresponding week of 
last year. There was despatched to Canada 90 tons, South 
America 100, India 5, Australia 112, Italy 210, Germany 95, 
Holland 305, Belgium 10, Spain and Portugal 5, China and Japan 10, 
other countries 35, the coastwise shipment being 2335 tons, com- 
pared with 2130 in the corresponding week of last year. 

The arrivals of Middlesbrough pigs at Grangemouth amounted 
to 9978 tons, compared with 9153 in the corresponding week, 
showing an increase of 845 tons, The total decrease in these 
imports since the beginning of the year amounts to 94,214 tons. 

The rapid increase in the cost of raw iron has made it imperative 
that manufacturers of finished iron and steel should increase their 
prices. In the course of the past week advances have been made 
In various kinds of manufactured iron, varying from 2s. 6d. to 5s, 
per ton. The upward movement of the market has been calling 
out som¢ additional orders, but trade is by no means so active as 





could be desired. In some cases the steel makers are reported to 
be looking anxiously for additional specifications in order that 
they may keep their works fully going. 

A few fresh shipbuilding orders are reported on the Clyde in the 
last few days, but there is still a good deal of room for work of this 
description in some of the yards, 

The volume of business in the shipping department of the coal 
trade has been extending. The coal shipments from Scottish ports 
in the past week reached 256,117 tons, compared with 219,205 in 
the preceding weck, and 200,408 in the corresponding week of last 
year. Main coal is quoted f.o.b. at Glasgow 7s. to 7s. 6d.; ell, 
8s. 3d. to 8s, 9d.; steam, 8s. 6d. to 8s. 9d.; and splint, 8s. 6d to 9s. 

ver ton. 
‘ The demand for shipments has been increasing. Household coal 
has sold freely for home use, and manufacturing qualities are also 
going off steadily. Prices are generally 6d. to 1s, better than they 
were several weeks ago, 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE German ‘‘ collier,” the Capt. W. Menzell, which returned 
to Cardiff last week after taking out a cargo of coal—stated to have 
been placed on board a Russian vessel—has now been prevented by 
Government orders from re-loading. Customs officials, too, | hear, 
are on the alert,in pressing for fuller information, in all suspicious 
cases, of the actual destination of a cargo ; but, as coalowners say, 
they do not think this will interfere with the trade to any marked 
extent. One of the vessels under observation at present is the 
Bengali, loading at Barry. This will take out 9000 to 10,000 tons. 
Both Russia and Japan are placing large orders, and it is currently 
stated on ‘Change that Russia had previously secured 600,000 
tons, which have been sent to Vladivostock, and safe Chinese ports. 
Attention has been directed towards the Ingrad Horn, a German 
vessel, which was chartered by the Russians, and is stated in 
Cardiff to have accompanied the Baltic Fleet through the Suez 
Canal. It left Cardiff on September 29th for the Canary Islands 
with 3000 tons of coal. It has now arrived at Genoa. 

It is expected that the steamer, the Captain W. Menzell, will be 
ordered to proceed in ballast to Hamburg. In the case of the 
Bengali, now loading, strict inquiries are being made as to 
whether this vessel did coal the Russian fleet. Up tomy despatch 
no orders have been received to prevent her sailing. The weather 
has told adversely against coal shipments, and this week few were 
cleared; amongst them, however, were the Heathburn for 
Shanghai with 6400 tons, the Ras Dara for Batoura with 5000; the 
Canaxa for Teneriffe with 4200 tons. 

Mid-week, on ’Change, Cardiff, it was stated that there was no 
alteration in price or any marked improvement in trade. The 
severe weather of late has told on the shipping business at all ports, 
rendering the work of navigating the Bristol Channel one of 
difficulty ; not only high seas and gales, but the prevalence of fogs, 
one of the greatest, if not the greatest, enemy the coal steamers 
have to contend with. 

Newport figured well last week in coal shipments, for which 
Swansea only despatched about 41,000 tons; the Uskside port 
cleared over 80,000 tons, of which 61,227 were for foreign, and the 
other coastwise directions. 

Monmouthshire semi-bituminous coal is in better demand, and, 
judging from the enterprise now being shown in the Monmouth- 
shire Valley, prospects are good. 

Closing prices this week at Cardiff were as follows:—Best steam, 
13s. 3d. to 13s. 6d.; best seconds, 12s, 9d. to 13s.; seconds, 11s. 6d. 
to 12s.; drys, lls, 9d. to 12s. 3d.; best smal!s, 7s. to 7s. 3d.; best 
ordinaries, 6s. 3d. to 6s. 6d.; seconds, 5s. 9d. to 6s.; inferior, 
including drys, from 5s. 6d. Monmouthshire semi - bitumi- 
nous :—Best large, 11s. 6d. to lls. 9d.; best ordinaries, 11s, 3d. to 
11s, 6d.; seconds, 10s. 6d. to 10s, 9d.; best house coal, 16s. 6d. to 
17s., demands steadily increasing, but without much change in 
price ; best ordinaries, 13°. 6d. to 14s. 6d.; seconds and other 
sorts, 10s, 6d. to 13s, No. 3 Rhondda, 13s. 3d. to 13s. 6d.; brush, 
lls. 6d. to 11s. 9d.; small, 9s. 6d. No. 2 Rhondda, 93. 9d to 10s.; 
through, 8s, 3d. to 8s. 6d.; small, 6s, 6d. to 6s. 9d. Patent fuel, 
12s. 6d. to 13s. Coke, 15s. to 20s., according to brand. 

The slackness at port is reacting on collieries, and idle days are 
common. At Garth-Merthyr there is a deadlock, which has lasted 
several months, A resumption is expected after Christmas ; 300 
men are concerned. A large mineral taking in the Garw Valley is 
announced, and a strong company has been formed. 

Little improvement is showing in the Swansea coal trade. 
Steam coal slack, prices down to 12s. 6d. to 13s.; house, 
13s. 6d. to 13s. 9d. For anthracite there is only moderate re- 
quirement ; latest prices are:—Best malting from 20s.; seconds, 
17s.; big vein, 12s, to 12s. 3d.; red vein, 10s.; cobbles, 17s, to 
17s. 6d.; nuts, 18s, to 203.; peas, 11s, to 12s.; rubbly culm, still 
low, 4s. 6d.; duff, 4s. Patent fuel quiet ; despatch last week was 
under 9000 tons, Quotations, lls. 6d. to 11s. 9d., including tax. 
In the Swansea district many of the collieries are only working 
half time. Latest report from Exchange was that in house coal 
demand and price were being maintained ; heavy loading for San 
Francisco likely. Pitwood generally brisk. Quotations, Cardiff, 
from 17s. 6d. to 17s. 9d. Last week’s imports to Cardiff were 
strong. 

a ccittalites and South Wales appear to have a fair share of 
rail orders. I note amongst recent cargoes despatched, some for 
Cochin, Madras, and Calcutta, another for Bombay and Kurachee, 
one to Kurachee of 4800 tons, and last week the Dowlais works 
were employed on rails for the London and South-Western Rail- 
way and for South America. These represent large orders. One 
for China is also in hand, and a quantity of fish-plates. Amongst 
the home requirements the Great Western figures, and colliery 
rails continue in moderate demand, 

In the matter of imports, one cargo of steel has come to hand at 
Newport from Antwerp, one to Swansea from Philadelphia, and 
various cargoes of ore from Bilbao and ore from Pomaron. The 
importers of ore were principally Blaenavon, Ebbw Vale, and 
Dowlais. Cyfarthfa has been fairly busy with tin bar, 

In the Swansea district there is active business going on in raw 
ores, and large consignments coming in for spelter and sulphuric 
acid requirements. Average output of pig recorded, but a large 
production of steel bar for local use. Another furnace is being 
built for Cwmfelin. This will give 40 tons per charge, or double 
the capacity of the old furnaces. 

There is no abatement in the activity in the tin-plate trade, and 
all the mills are in full work. One welcome feature, too, has been 
the improvement in the finishing processes and the necessary em- 
ployment of workers who have suffered from the American tariff. 
Last week the shipment of plate was 80,473 boxes ; make, 89,766 
boxes ; present stock, 143,683 boxes. A large number of vessels 
are on the eve of loading. Prices firm and quotations given 
strongly held :—Bessemer steel coke, 12s, 71d. to 12s. 9d.; 
Siemens coke finish, 12s, 10$d. to 13s.; ternes, per double box, 
28 by 20, 23s, to 25s.; best charcoal, 14s, 3d. to 14s, 6d.; big sheets 
for galvanising, 6ft. by 3ft. by 30ft., per ton, f.o.t, £9 to 
£9 2s. 6d.; finished black plate, £8 17s, 6d. to £9. Block tin is at 
£133 17s. 6d.; slab tin coming in from Penang ; lead, £13 2s. 6d.; 
spelter, £25; copper, £66 10s, 3d. In the matter of pig iron there 
has been another advance of price in Middlesbrough to the extent 
of 1s. 3d. Glasgow warrants remain, but hematites are 3d. 
better. 

Latest. prices :—Glasgow pig iron warrants, 53s, 3d.; Middles- 
brough No, 3, 48s. 6d.; hematite, 55s, 9d.; Welsh bars, £6 2s. 6d. 
to £6 5s.; sheet iron, £8 5s. to £8 10s.; steel sheets, £8 2s, 6d. to 
£8 5s.; Bessemer steel tin-plate bars, £4 5s.; Siemens tin-plate 
bars, best, £4 7s, 6d.; iron ore, 13s, 6d. to 14s, 3d. 

At Dowlais the Siemens furnaces are being vigorously worked, 
but the old Bessemer and the tin-bar mill remain idle, 





Good average work is being done at the Llanelly works. At 
Briton Ferry 21 mills were active last week at the various works 
and a gratifying state of trade was reported ; output of hematite 
iron at Briton Ferry works large, and smelting furnaces there and 
at the Albion brisk. 

Some little difficulty has arisen at Barry in connection with the 
trimmers, but judicious action by the management is being exer. 
cised, and the threatened strike may be expected to pass off, 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

From Rheinland-Westphalia and the adjoining districts the 
same reports are given as before with regard to demand and 
employment in the iron and steel industry. Trade keeps quict in 
the pig iron department, and prices remain the same as formerly ; 
in some branches of the manufactured iron business a little more 
life has been stirring than in the beginning of the present quarter, 
but here, too, no improvement in quotations can be reported, 
except for bars and flat iron, to which reference was made in last 
week’s letter. 

For some time past endeavours have been made to unite the 
finishing trades, i.¢., the rolling mills, hardware factories, and the 
machine shops, and a meeting that will soon take place in Cologne 
is expected to lead to a satisfactory result in this matter, the more 
so, because, according to the Rheinisch Westphalische Zeitung, two 
of the leading manufacturers in the machine department take an 
interest in the matter. 

Silesian ironmasters have been doing a pretty lively business 
during the week. Forward orders on foreign account have been 
increasing, and the home trade was also fairly active. The ten- 
dency all round is quiet but steady, and demand continues reyiilar 
in most branches. Pricas, if not inclined to rise, have at least been 
exhibiting much firmness, The rolling mills are reported to be 
specially well occupied. Heavy plates and sheets show a fair 
briskness, In the pipe trade the competition of the ‘‘ outstanding” 
mills in the West of Germany is complained of. 

Concerning the import of iron plates to Constantinople, it has 
been officially stated that in 1903 about 3000 t. were imported, 200 
t., worth 450,000f., coming from Belgium, and 500 t., worth 
100,000f., being sent from Germany. Not until after the forming 
of the Sheet Convention, however, has Germany been seriously 
endeavouring todo business in thin plates with Turkey. Formerly 
only asmall and irregular trade was done, and even now the 
business in sheets is getting on but slowly, as German sheets are 
rather too dear. A horseshoe factory in Constantinople has of late 
been consuming chiefly Siemens-Martin plates from Germany. 

Good accounts are given regarding the coal industry in Khein- 
land- Westphalia, inquiry and demand for engine and house coal 
improving slowly from week to week, The frosts that set in a 
fortnight ago have tended to improve the tone of the house coal 
trade, and though this week the weather has become warmer 
again, the demand for house coal continues fairly strong. Still, 
when compared to what is usually bought at this time of the year, 
the sales in house coal, during this week and the last, have been 
rather limited. All classes of engine coal are in fairly good call, 
and coke as well as briquettes sell briskly ; the latter especially are 
in rising demand. Pretty much the same is reported from the 
Silesian coal market, last week’s trade having been pretty good 
generally. 

Official accounts concerning German general foreign trade during 
the period from January Ist to end of October of present year 
have just been published. They show imports to have been 
39,841,146 t., against 38,852,859 t. and 36,185,636 t. in the same 
period in the two years before, increase thus being 988,287 t. and 
3,655,510 t. Import in noble metals was 1122 t., against 1041 t. 
and 997 t. Export was 31,803,989 t., against 31,648,003 t. and 
28,602,602 t. in the two preceding years, increase thus being 
155,986 t. and 3,201,387 t. Export in noble metals was 304 t, 
against 299 t., and 349 t. 

Business in iron and steel in Austria-Hungary continues fairly 
satisfactory, though no sales of importance could be effected, but a 
steady sort of trade was done in most branches, and quotations 
have been, on the whole, well maintained. 

Coal and coke are in active request in Austria-Hungary, and the 
brown coal trade improves perceptibly. 

The French iron market is much as last reported, the crude and 
finished iron trades maintaining the satisfactory character shown 
before. Activity has here and there been increasing. Coal and 
coke are in regular request in France, and quotations exhibit firm- 
ness in most districts. There is nothing of special importance to 
relate with regard to the Belgianiron industry, the various branches 
being in good employment, and prices stiff asa rule, Also coal, 
both for engine and house-fire purposes, sells well, and coke is in 
steady request. 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal market easier, there still being a want of ready 


tonnage. House coal in fair demand, both for shipment and inland 
trade. The quantity of coal shipped for week ending 3rd was 
82,553 tons—foreign, 61,227 tons ; coastwise, 21,326 tons. Imports 
for week ending 6th :—Iron ore, 17,365 tors ; pig iron, 2804 tons ; 
scrap, 22 tons ; deals, 486 loads ; pitwood, 8382 loads, 

Coal—Best steam, Ils. 6d. to 11s. 9d.; seconds, 10s, 6d. to 
10s. 9d.; house coal, best, 15s.; dock screenings, 6s. 3d.; colliery 
small, 5s. 9d. to 6s.; smiths’ coal, 9s. Pig iron—Middlesbrough 
No, 3, 48s. 14d. to 48s. 2d.; Middlesbrough hematite, 56s, 3d. 
Iron ore—Kubio, 14s, to 14s. 6d.; Tafna, 15s. 6d. Steel— 
Rails, heavy sections, £4 10s, to £412s, 6d. ; light ditto, £5 10s, to 
£5 12s, 6d.; Bessemer steel tin-plate bars, £4 2s. 6d. to £4 5s,; 
Siemens steel tin-plate bars, £4 5s. to £4 7s. 6d., all delivered 
in the district, cash. 'Tin-plates—Bessemer steel, coke, 12s, 7}d. 
to 12s, 9d.; Siemens, coke finish, 12s. 9d. to 13s. Pitwood— 
18s., ex ship. London Exchange telegrams—Copper, £66 to 
£66 10s.; Straits tin, £133 15s, to £133 17s. 6d. 

Freights active, rates steady. 








TRADE AND BUSINESS ANNOUNCEMENTS. 


THE New Exp.osives Company, Limited, has removed its office 
to 62, London Wall. 

Tue registered office of the Newcastle-upon-Tyne Electric 
Supply Company, Limited, has been removed from 50, New Bridge- 
street, to Royal Exchange-buildings. 

WE hear that the action brought by Messrs, D. and I. Tullis, 
Limited, to restrain Messrs, W. Summerscales and Sons, Limited, 
of Keighley, from making and supplying a ‘‘ Foul Linen Washing 
Machine,” has been withdrawn by the plaintiffs. 

Mr. ALFRED H. Crppines asks us to state that, owing to the 
completion of his engagement with the Stalybridge, Hyde, Mossley 
and Dukinfield Tramways and Electricity Board, on December 31st 
next, his address will be ‘‘Lynton,” Wellington-road Nortb, 
Stockport. 

Messrs, Horace P. MARSHALL AND Co., late of 37, Basinghall- 
street, Leeds, inform us that they have now removed to larger and 
ped convenient premises at 6 and 7, Cross Fountaine-street, 
Leeds, 








THE railway accidents in the United States in October 
included 25 collisions, 16 derailments, and three other accidents, 
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THE PATENT JOURNAL. 
uder “The Mlustrated i 
Condensed from of Patents.” Oficial Journal 
Application for Letters Patent. 


gr When inventions have been “ communicated ” the 
name and address of the communicating party are 
printed in italice, 


22nd November, 1904. 


95 370. Te epHony, J. H. Tee and A, ER. Bottore, 


London. 
6437). VARIABLE SpzeD Geanixa, C, J, Rawlinson, 


London. 


95,472. Liquip Fuet Burners, W. C. Fairweather.— 
(Viv inigte Me tallwaarentabriken Akt,-Gea. vormals 
Ha and Co., Germany.) 


5.873. BorteR Fornaces, E. H. Wade and J. L, 

Nicholson, London, 

95,374. VARIABLE Spxep Geanincs, E. H. Belden, 
London. 

95.375. StoRE Service Apparatus, E C. Gipe, London. 

95,376. Eceorric Barreniés, H. Ceanyi, E. Klupathy, 
and G. von Biirezay, London. 

95,377. RoraRy Pumps and Eyarnxs, W. von Fittler, 
London. 

95,375 as ate Conpensrre, H. H. Lake.- 
The Llectro- Radiation Company, Uni'ed States ) 

95,379. Forpina Pockwr Uamsra, J. 8. Wright, 
London. 

£5,380. Woop Cotumss, J. W. Hartmann, London. 

95,88!. Mount ComBtneb with Exvetorg, H. ©. Will- 
mott and L. 8. Tuckett, London. 

95.382. Rotary Spark-Gap Apparatos, H. H. T ake.- 
(The Eleetro- Radiation Company, United States ) 

25,383. PaotocRarHic Suutrars, J. 8. Wright, 
London, 

25,384. Ianrr10N Devices, H. T. and H. A. Dawson, 
London. 

95,885. MATERIAL for Pavine of Roapways, J. Wilkin- 
son, London, 

25,386. SinGLE-pHASE ComMUTATION Motors, T. von 
Zweigbergk, London. 

25,387. Roap Wuexts for Moror V+ 1tcies, J, Roth- 
hardt, London, 

95 388. Live Axc#, F. Pilaio, London. 

25,389. Pavemunts for Roaps, F. J, Nash, London. 

25,290. Pavements for Roaps, F. J. Nash, London. 

25,301. Friction WInDow BLIND, C. M. Roby, London. 

25,302. Lanorypg Macuines, W. H. Lock and F. W. 
Sutcliffe, London. 

25 398. Luminous Stons, R. von Horvath, London. 

25,804. OBTAINING a DissoLuTion of Sopium SiLicate, 
J. B. Watson, London. 

25,895. Tope MILLs for PuLveRisinc MingRALs, W. E. 
Bleloch, London. 

25,896. OPERATING TRAMWAY Pornts, J. Levy, London. 

25,397. Burrow Boots, H. C. Jenny, London. 

25,808. Explosive Compositions, The New Explosive 
Company, Limited, and J. C. Ody, London. 

25,399. ATTACHMENT for TYPR-wRITING MacuiIngs, C. 
Levick, London. 

25.400. Cases for Fisnixa Baits, C. and O. Wyers, 
Birmingham. r 

25,401. Mechanism for Plovcnine Lanp, A. Chandler, 
Birmingham. 

25,402. Reconp Disc for Gramopnongs, J. Berliner, 
London, 

25,403. Sprixno Forks fur Cycixs, P. E. Surlean, 
London. 

25,404. Propuctne Gas from PoLveRisaBLxe Fur, G. 
Marconnet, London. 

25,405. PacKING Rinos for Fivip-PRES:URE TURBINES, 
A. W. Clarke, London. 

25,406. AMPLIF Vino Variations of Enercy in ELEctaic 
Ciecuits, P. C. Hewitt, London, 

25,407. Paw and Ro.tuer Mis, The Renfrew Crusher 
Company, Limited, and E. D. ( hester, London. 

25,408. Resitient Pap for STarr-TREADS, G. Maddox, 
London. 

25,409. Pysumatic Rivatixa Apparatus, H. &. 
Potter and The Consolidated Pneumatic Tool Com- 
pany, Limited, London. 

25,410. Treatment of Patients Svurrerina from 
Baci.LarR Diskases, G Stevenson, London. 

25,411. Packine and Surpprno Casss, H. A. Penrose 
London. ; 

25,412. Macuing for Creanina Steam Borers, H. 
Moller and V, O. Nordstrém, London. 

25,413, Cuuton, A. Vivinus, London. 

25,414. Crucieies for MANUFACTURE of Grass, F. Lang 
London. : 

25,415. APPARATUS for CatcHIne Fisn, O. G. Bolitho 
London. . 

25,416. Firinc of Caarers in INTERNAL ComBusTION 
Evotnes, A. G. Nesfield, London. 

+ for Torninc Hay, W. E. Martin, 
0ndun. 

25418. Sasm Fasraner for W.8pows, J. Harris 
London. , 

25,419. Sizona Sanp, R. C. Gardner. —(E. Parker, 
Rhodesia.) 

25,420. Gas Governors, J. Stott, London. 

25,421. Uritisine Exsaust Gases, E. E. Glaskin, 
London. 

25,422. Froat Vavas, J. Hussey, London. 

25,423. Boor and Sor Traggs,S French, London. 

25,424. Manuracture of Cements from Hot Fivrp 
Siac, A. Ebers, London. 

25,425, Teacnina Wuit:na, A. Jahn, London, 

25,426. Pumps, G. Schwenzer and T. Hammelrath 
London, , 

25,427. Srricies for Carp Cioraine, H. L. Miller 
London. é 

25,428, CoLLar Burrons, H. T. Murphy, London. 

25,429. OnraIninc Power from Arr, G. James and E. 
J. Richardson, London. 

25,430. SaackLe for CoupLina CoLuigry Trams, I. H 

3 Hadley and F. H. Smith, London. 

or TypEwritine Macuiyegs, J. T. Schaaff, Liver- 
WOOL, 

— TYPEWRITING Macuings, J. T. Schaaff, Liver- 
DOOL, 

25,433. Crocuetine Apparatus, L. Egger, Liverpool. 

25,434. Fexpinc SHexrs of Paper to MACHINES, F. E. 
Blaisdell, London, : 

25,435. Saw Bencuegs, KE. R. Gabbett, London. 

29,436. Fotpinc Brusugs, B, M. Winkel and A. E. 
Simonsen, London. 








23rd November, 1904, 


25,437, Stongware Pipex Joints, R. Ewing, London. 
25,438. MERRY-Go-rouND, B. H. Bedell, M. Hird, and 
UE. R. Harris, Lee, Kent. 

25,439. Winpow Casgments, J. W. Moseley, Romiley, 
_near Stockport. : 
25,440. TImME-RECORDING INSTRUMENTS, C. H. Guest, 

pe Draycott, Derbyshire. 

25,441, VENTILATION of Housgs, R. Bell, London. 

25,442. SEWER Biock and Pips Receives, J. W. and 
_L. Clark, Newport, E. Yorks. 

25,443. Tip Macuing for Boots, G. F. Long and A. J. 
Snow, Bristol, 

gies Firk-aLaRM, W. Thomas, Ellesmere, Shrop- 
shire. 

25,445. Tere Guarps, J. H. Collett, Gloucester. 

25,440, HORSESHOE Pap, T. H. Slack, Alderley Edge, 
Cheshire. i 

25,447. INTERNAL ComBUSTION Excings, J. D. Cross, 
Halifax, . 

eee of Srongware Pipgs, R. Ewing, 

4dadon, 

20,449. Forcina Snarrs int> Woop Rovers, J. E. 

x Milner, Huddersfield. 

*),490. APPaRAT(S for CREATING an OpTicaL ILLUSION, 

B '. Batty, Bradford. 

+9451, SKIRT HorpER for Lapies’ Daxsses, T. 

wi, arrison, Birmingham. 

25,452. Looms for Weavino LENO, W. Smith and Bros., 

Limited, and E. Heyworth, Manchester. 


25,458. Topacco Pipes, J. H. Sinith Nottingham. 

25,454. Davicus for Trawt Nurs, W. J. Fleming and 
R. H. Gale, Bull. 

— IncanDEScCENT Gas Burners, H. F. Pegden, 

ull. 

25,456. Supront for Winpow Buixps, J. Short, Bir- 
mingham. 

25,457. Manuracture of Bouts for Doors, 8. Wakelam, 
Birmipogham. 

25,458. ELECTRO-MAGNETIC CiRCUIT BREsKEBS, Veritys, 
Limited, and A. E. Gott, Birmingham. 

25,459. Fasteners for Boot Laces, F. E. Dunnett, 
Birmingham. 

25 460. Fantenines of Surps, H. W. Whitc, Suuthamp- 


ton, 

25,461. Twist Grarina of Rovina Framis, A. Lees 
and Co., Limited, A. Hardman, and J. W. Clegg, 
Manchester, 

25,462. Caxets Usep in Spinninc Mecarisrs, A. Lees 
and Co, Limited, and L. Dunkerley, jun , Man- 
chester, 

25.463, Brousa Howipers for Dynamo - ELECTRIC 
Macutngs, E. 8S. W. Moore and 8. Bourne, Wolver- 
hampton. 

25,464. AuToMATIC Firk-aLaRM, E. K. E. Volrath, 
Manchester. 

25,465. Lamps for Burnixc CARBURETTED AIR, A. 
Jaray, Manchester. 

25 466 Pnuxumatic Tings, D. France, Manchester. 

25,467. Warpinc Macuings, J. H. Stott Manchester. 

mae Mugs and Twiners, K. W. Pickering, Man- 
chester. 

25,469. Savery Gear for Miners’ Caogs, W. D. Trick 
and G. Fadon, Bristol. 

‘5,470. Propstiino Supa, E. Buss, Glasgow. 

25,471. MeraLiic Bepstgaps, W. Molineaux and A. H. 
Pair, Birmingham. 

25,472, Consrruciion of ArtiriciaL Posts, N. M. e 
Ifarra, Liverpcol. 

25,473. UMBRELLA Sranps, J. Pearson. Live) pool, 

25 474. Mitkisa Macnings, H. D_ Fitzpatrick.—(D. 
H. and B. J. Burrell, United States.) 

25,475. Davice for Ciganinc Windows, W. Bourne, 
Southport. 

25,476. Dwvick for Hanoinc Curtains, W. Bourne, 
Southport. 

25,477. PRESSURE-RAISING Apparatus for Arr, W. 8. 
Gillie, Edinburgh. 

25,478. DeTacnaBLce Service Fuse Box, W. H. James, 
Maidenhead. 

25,479. Runnina Gear for Moicr Veutcies, J. F. 
Murphy, Londen. 

25,480. Compinep Spgep Inpicator and Opomarsp, 
H. Salsbury, London. 

25,481. Fotpinc Boxes, F. H. Ayres and H. Gale, 
London. 

25,482. Cooxinc Urencit, A. and J. Hopkins, Bir- 
mingham. 

25,483. Printinc Macuings, A. de O. P. Dias, Berl:n, 

-, Germany. 

25,484. Rarpway StGNALLina Apparatus, P. Jacobi, 
Berlin, W., Germany. 

25,485. Packina Casxs, D. Oppenheimer, Berlin, W., 
Germany. 

25,486. BorrLe Stoppers, H. C. Radbruch, Berlin, W., 
Germany. 

25,487. Saraty Orr Lamp, T. E. T. and G. T. Jackson, 
London. 

25,488. Marcusox, G. A. Layton, London. 

25,489. Merat Brocks for Printino, J. Manham and 
G. Trapps, London. 

25.490. CarsureTTreR for INTERNAL CoMBUSTION 
Esoines, E. C. A. Griffith, London. 

25,491. Potyorapus, J. Westenhoff, London. 

25,492. Trotiey for Execrric Cars, L. M. McBride, 
London. 

25,493. Free-waex. Hvurs for Cycixs, 8S. Moore, 
London. 

25,494. ApverTisinc by Means of Lerrer Carns, F, A. 
Unwin, London. 

25,495. Rorary Esotnes, J. H. Corthésy and G. F. 
Griffin, London. 

25,496. Puorocrapnic Cameras, Houghtons, Limited, 
and W. Dockree, London. 

25,497. Bakino Vesseis, R. F. Taylor, T. R. Law, and 
J. Malins, Birmingham. 

25,498. Gear Wuer.s for Ececrric Cars, A. Wiseman, 
Birmingham. 

25,499. Courtine for Co_tigry Trams, W. 
London. 

25,500. Ggarinc for Winp Enaings, R. Andrade, 
London. 

25,501. Avromatic Vacuum Brakes, G. J. Churchward, 
Swindon. 

25,502. Heatine and Coorixe Apparatus, H. Junkers, 
London. 

25,503. Hien-spgrp Stgam Esoings, R. H. Long- 

botham, London. 

25,504. OscILLaATING MaGneto Sparkine Pivo, R. H. 

Derry, London. 

25,505. OHLORONITRANISOL, H. H. Lake.—(K. Oehler, 

Germany.) 

25,506. SutpHur Dyss, H. H. Lake.—(K. Oehler, Ger- 

many.) 

25,507. Fornaces, T. G. Blundell, London, 

25,508, Motor Car Tires, J. J. Baghino and J. W. 

Hodgetts, London. 

25,509. Friction Coupiinas, A. J. Boult.—(£. Oudenne, 

Belgium.) 

5,510, PLANIMETERS, P. Emanuelle, London. 

5,511. SCR&W-PROPELLED VEssELs, J. A., F. E., and 

M. E. Normand, London. 

£5,512, Jotnts for Raita, C. H. Jerrard, London. 

25,513. Ourpoor Suop Lampa, W. T. Sugg, London. 

25,514. PRESERVING PERISHABLE Foon, J. Breckwoldt, 

London. 

25,515. Typewriters, E. H. Brown and C. B. Jones, 

London. 

25,516. Topacco Pipgs, A. W. Montgomery-Moore, 

London. 3 

25,517. ScREw PRopELiERs for Saips, G. Valdclivre, 

London. 

25,518. Apparatus for CLeaNING Curtains, A. Hein, 

London. 

25,519. Execrric INCANDESCENT CaNDLE Lamps, F. C. 

Dafforn, London, 

25,520. Apparatus for CrrcULATING AIR, F, de Mare, 

London. 

25,521. SEL¥-cLosine Sats, T. 8. James, London. 

25,522. Lap Macuings, W. R. Buckley and Taylor, 

Lang and Co., Limited, London. : 

25,528. Liegutinc Lamps SImMU:TANEOUSLY, J. W. 

Whimster, London. 

25,524. Execrric Liontine of Rar.way Carriaogs, O. 

Imray.—{J. Denham, Capetown ) 

25,525. Ham Wrapper, H. E. Matthews, London 

25,526. Feep Mecuanism of Automatic Guns, A. T. 

Dawson and G. T. Buckham, London. 

25,527. Coke Furnaces, H. Koppers, London. 

25,528. Wats, A. Mohr, Liverpoo!. 

25,529. Lavatory Barus, W. Manley, London. 

25.530. Harps, J. Stein and H. Miiller, London. 

25,531. Devices for Hair Cur.ine, F. C. Grocott, 

London. 

25,582. Fempine of Saerts to Pristine Macurnegs, F. 

E. Hodgkinson and the Printing Appliances and 

Engineering Company, Limited, London. 

24th November, 1904. 

25,533. Brace Firrines, T. Walker, T. Walker, jun., A. 

and A. E Walker, Birmingham. 

25,534. Rerricgrators, W. Pattinssn, Derby. 

25,585. Wueers for Heavy VeHicies, C. De Rouet, 

Manchester. 

ee JomxTED Hoop for WHEELS, J. Bousfield, 

York. 

25,587. Port Horie VenTILaTors und Srpe.icats, W. 
L. Halley, Glasgow. 

25,538. Deposrtinc Materiais, J. M. Henderson, 
Glasgow. 

25,589. VarntapLe Sprep Gear, W. E. and R. J. 
Maddock, Stoke-on-Trent. 


David, 


2 
2 








25 540. AvToMATIC CANDLE EXTINGUISHER, A. C. Keep- 
ing, Boscombe, Hampshire. 


25,541, AUTOMATIC Fire EXTINGUISHER, W. A. Marshall, 
Bradf 


ford. 
25,542 Umparivas, H. ard F. Constantine, Bradford. 
25,548. Towine Biocks, W. Wordsworth, Hull. 

25,544. Rest for Grinpina Srongs, 8. Kinlock, Wey- 

mouth. 

25,545 Reruse Destrucr.e, F. Wellerman, Man- 

chester. 
25 546 ‘Teeatina Friour, C. J. Rchinson and J. 
Backhouse, Liverpool. 

25,547. BrackLuT Lo kets, ©. and J. Clarke, and A. 
Bawkins, Birmingham. 

25,£48, SEL¥-PROPELLED Roz p Veuicias, E. E. Lehwess, 
London. 

25,549, Gore Cives, R, Winton, Glasgow. 

25,550. Rack for HOLDING PicruRs Post-caRDs, E. West, 
Manchester. 

£5,551 DispLayixa Curtains, G. P. Wadsworth, 
Halifax. 

£5,552, InsuLators for PranorortEs, J. A. Derbyshire, 
Keighley, Yorks. 

25,553. CanTririGaL Waistie, L. G. Molteni, Milan, 
Italy. 

25,554. Woop CLorues Prop, L. Greenhalgh, Radcliffe, 
Lancs. 

25,555, Pweumatic Tires, 8. Mather, Keighley, Yorks. 

25,556. A1racHMENT for CicaAR Howpers, F. A. 
Ha)l.worth, Ellesmere, Salop. 

25,557. SareTy-PIn for WkAbING APPAREL, G. Coates, 
Falisbury. 

25,558. Beer CLEANSER, G. Sparke, Worksop. 

25,550. Conveyors, G and M. C. Little, Birmingh-m. 

£5,560. Insgctor, H. J. Emuss and J. Bird, Ipswich. 
5,561. No application for th s number. 

25,562. Layne Rai.way Foo Sionats, A. G. and A. W. 

Walker, and H. D. Woolley, London. 

25.563. Preparina Fruits, J. R. Hatmaker, Paris, 

rance. 
25,564. Pwzumatic Pomp, J. Klingelhéfer, Hamburg 
Germany. 

25,565. Traps for Animas, F, F. von Flirstenberg, 
Bamburg, Germany. 

25,566. Feepixa Foop-cutrina Macuinegs, L. Schiele, 
Hamburg, Germany. 

25,567. Foc Sienaxs, D. and J. Mason, London. 

25,568. Boxes, R. H. Pott, London. 

25,569. NaviosBLe Vessets, A. H. P. Blunt, London. 

5,570. Loosk ReEp ms, H. Robinson, Burnley. 

25 571. Prisrers’ Woop Types, R. D. De Little, Yor. 

25,572, Watcu Protsctor, H. C. I-lip, London. 

25,573. TYPEWRITING Macuinss, J. P, L. Donlevy, 

London. 
25,574. Macuinge Guarp for Prorectine Fincsrs, 8. F. 
Gaunt and W. L. Watson, London. 
5,575. ToorHacag Remepy, T. Murphy, London. 
5,476. Nut Lock, A. H. Wegener, London. 
7. CLEANING Knives, H. Bridle, London. 
5,578. Compustion of Liquip Fusg., Sir W. G. 
Armstrong, Whitworth and Co., Limited, E. L. Orde 
and W. H. Sodeau, London. 
25,579. Cow s for VantrLatine Saarts, G. A. Maltster, 
London. 

25,580. Makinc Woopen Wueets, F. W. Brampton, 
Birmingham. 

25,581. Gas Cookinc Apparatos, T. P. Lomas and W. 
Barbut, London. 

25,582. Tramway Ratt CLEANING AppLiANcE, G. Grant, 
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mdon. 

25,588. VaniaB_e Speep Gear, C. L. Schmidtand A. G. 
Hopper, London. 

25,584. SicHTs soiTaBLE for OrpNaxce, W. Meeson, 
London. 

25,585. Sprinas for Motor Car Tires, W. R. V. Mar- 
shall, Barnes, Surrey. 

25,586 Saarr Bearinas, E. R. Smith, London. 

2¢,587. Firk-gscapgs, B. Johnson, J. W. Smith, and B. 
Jobnson, Lond n. 

25,588. Cagck Vatves, J. A. Fictcher and H. Wilcock, 
London. 

25,589. Processes of Preskkvinc Fisu, W. Lamb, 


naon. 

25,590. Macuine for TaxtTiInc YaRN, J. Moscrop, 
London. 

25,591. Receprac.e for TreaTine Sewace, M. M. Neil- 
son, London. 

25,592. Evecrric Swiicags, C. E. Hunter, London. 

25,598. Hanpies of Wakine Sticks, M. J. Sexton, 
London. 

25,594. Means for Cotourrsa Woop, H. Becker, 
London. 

25,595. HorsxsHogs, F. F. Heiselmann, London. 

25,596. BorrLe-sEaLiInc Caps, A. A. Wood, London. 

25,597. Cases fur Rattway, &c., TIckETs, A. Klirge, 
London. 

25,598. Cotrixna Srrina, G. Griinbaum and H. Stolpe, 
London. 

25,599. Cooxine Svoves, A. Habershon. Rotherham. 

25,600. Drivine the Sprypies of SPINNING APPARaTUS, 
H. G. Tetley and J. Clayton, London. 

25,601. MANUFACTURING Fipaous FILTER Boptgs, F. W. 
Stavenhagen and G. Geiler, London. 

25,602. Braipine Macuiyes, A. Le Blanc, London. 

25,603. CanBuReEtTERS, F. L. Merritt, London. 

25,604. Mecuanism for Transmission of PowEr, J. 
Dring and C. F. Bourne, London. 

25,605. Construction of Gor Bacs, H. Hawkins, 

mdon. 

25,606. Tasseis, M. H. Barnett, London, 

— WatcuMen’s Tome Recorper, F. E. Benzing, 

on. 

25,608. Hertztan-waveé Provectine and RECEIVING 
Apparatus, C. Hiilsmeyer, London. 

25,609. Gas-oOPgRATAD SaMI-auTOMaTIC Ririe, M. F. 
Smith, London. 

25,610. Wrretrss TeLtoraray, F. W. Howorth.—(@. 
0. Squier, United States.) 

25,611. Apparatus fur PoriryInc Ftuips, R. G. 

Brooke, London. 

25,612. OvgRHEAD TRAVELLING Cranks, A. H. Wall, 

London. 

25,618. TRoLLEY WuHeEkts for Ecectric Rariways, H. 

J. Haddan.—(S. W. Bates, United States ) 

25,614. Caces for Batt Bgrarines, C. A. Hirth, 

London. 

25,615. Drivinc Gear for Expitosion Enoings, H. 

Barthel and P. Modler, London. 

25,616. TaBLe-cLoras, A. Rapp and M. Seitz, London. 

25,617. TaLKinc Macuings, A. Vuille, London. 

25,618. Stgam Heatine Apparatus for Raitway Cars, 

E. E. Gold, London. 

25,619. Va.vgs, E. E. Gold, London. 

25,620. ConTrRoLLinc CurrEmat for Powsr and Licat, 

A. M. Taylor, London. 

25,621. Steam SureRHEaTERS, W. Schmidt, London. 

25,622. Steam Superugaters, W. Schmidt, London. 

25,623. Wuarriproot for PusLic AMUSEMENT, W. P. 

Thompson. —(The Whirlpool Amusement Company, 

United States.) 

25,624. Makine an Eastty-picest#D MILK PREPARA- 

tion, 8S. Székely and E. Koviic, Live: 3 

25,625. ControL of AccumuLATOR CELLS, H. Leitner, 

ondon. 

25,626. Macuings for Stuaeine Boots, O. Robinson, 

ndon. 

25,627. Proputsion of Motor Roap Veuicies, L. K. 

rk, London. 

25,628. Rai Joint Locks, N. G. Vosler, London. 

25,629. Fiy-caToHErR, A. Ketzscher, London. 

25 680. ELECTRICALLY-OPERATED Doors, The British 
Thomson - Houston Company. Limited. — (7h« 
General Electric Company, United States.) 

25.631. Execrric Crrcurr Brrakxers, The British 
Thomson-Houston Company. Limited.—(The General 
Electric Company, United States.) 

25,632. E.ectric Mrrers, The British Thoms»n- 
Houston Company, Limited.—(The General Electiic 
Company, United States.) 

25,633. R&VERSE CuRRENT Revays, The British Thom- 
son-Bouston Company, Limited. —(The General 
Electric Company, United States ) 

25,634. Seats for Vacuum Tvoses, The British 
Thomson-Houston Company, Limited.—({ The General 





Electric Company, United States.) 
25,635. ATTACHMENT for TROLLEY Po.Es, The British 


Thomson-Houston Company, Limited.—({The General 
Electric Company, United States ) 

25,636. Etecrric Powgr TaaNsMITTING MECHANISY, 
The British Thomson-Houston Company, Limited, 
H. 8S. Meyer and B. Bopps, London. 

25,687. Spack TELEGRAPHY, 38. Stove, London. 

25,688. Space TececRraruy, J. 8. Stone, London. 

25,639. Space Tetzorapsy, J. 8. Stone, London. 

25,640. Spack TsLeoRaPuy, J. 8, Stone, London. 

25,641. Space TetecrarPay, J. 8, Stone, London. 

25,642. Space Tetzcrarny, J. 8. Stone, London. 

25,643. Space TeLacraPny, J. 8. Stone, London. 

25,644. Space Tecscraray, J. 8. Stone, London. 

25,645. Space TELEGRAPHY, J. 8S. Stone, London. 

25,646. Space Tetgorapay, J. 8. Stone, London. 

25,647. Spack TeLecRaPuy, J. 8. Stone, Loudon. 
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25,648. Exectric Giow Lamp, W. B. Spurrier, Newpcit, 
Mon. 

25,649. Repate Inpicator, C. H. Brandreth and P. W. 
Doell, Brighton. 

£5,650. Fiver Frames, J. W. Jcncs and J. H. Park, 
Ashton-under-Lyne. 

25,651. Locknsa Nuts, C. H. Dewettand W. J. Griffiths, 
Plumstead, Kent. 

25,652. Sprincinc Oscan Pepais, T. E. Hughes, 
Marningham, Bradford. 

25,658. Sram Tasps, R. Parsons, London. 

25,654. Brooca Catcu, J. H. Percival, Dublin. 

25.655. COMPENSATING ATJUSTABLE CLampP, A. Callen- 
kamp, London. 

25,656. Foo-siawaniine on Ra)iways, J. Robinson, 
Barton-under-Needwcod, Staffs. 

25,657. Forr-way Vatve, R. 8. Pollard and R. W. 
Longstaff, Stockton-on-Tees. 

25,658. Spootinc TuRrwap, E. N. Raines and J. W. 
Schmidt, Manchester. 

25,659. CoaL-cuTtina Toot with RemovaB.e Bits, C. 
Elvidge, Sheffield. 

25,6€0. Koop Preparation, H. Crocker. London. 

25,661. Wisp Sure_ps for Usk when Licutixe Pipgs, 
J. Holloway, Birmingham. 

25,662. ADapTinG the SprnpiFs of MuL¥s and TwineRs 
to Recetve Papur, F. A. Holt and A. Taylor, Man- 
ches‘er. 

25,663. OpgRaTING Rovutge Ispicators, H. G. Inman, 
Manchester. 

25,664. ConsThucTION of Przvmatic Tings, F. J. Flint, 
Brighton. 

25,665. VaLves for AuTomaTIc SPRINKLER Systems, J. 
McAlear, London. 

25,666. Paper Bao, N. I aird, Glasgow. 

25,667. Lopricators, F. V. Martin and J. F. Barker, 
Ipswich. 

25,668. VisualLy Op-ervinc Dust in Are, J. E. L. 
Barnes.—(The Sanitary Devices Manv facturing Com- 
pany, United States ) 

25,669. CLOTH-FINISHING Macuines, R. McDowell, 
Manchester. 

25,670, Sash Weicuts, R. McDowell, Manchester. 

25,671. Trpgwaitinc Macuinxes, J. D. White, Lordon. 

25,672. APPARATUS for Cooxixc, T. G. Hodges, Man- 
chester. 

25,673. Barus, A. E. Salmon, Leeds. 

25,674. Cuimygy Reoister, C. Dunn, Manchester. 

25 675. TuRBINE Motors, C. Huffam, Stockport. 

25,676. Sprspies for Spinntsc Macuines, T. A. Poyd 
and J. and T. Boyd, Limited, Glasgow. 

25,677. Cor Creets for Winpinc and Wanpine Ma- 
cHings, T. A. Eoyd and J. and T. Boyd, Limited, 


Glasgow. 

25,678. Locks for CarriacE Doors, H. Coventry, 
Liverpcol. 

25,679. STRENGTHENING Wcop Boxss, G. W. Ellis, 
Barnsley. 


25,680. ADVERTISING Apparatus, F. W. Richardson 
and J. D. Carlmark, West Bromwich, Staffs. 

25,681. Sawina Macuivery, A. Ransome, Newark-on- 
Trent. 

25,682. Arc Lamps, L. 8. Anderson, London. 

25.683. Process of Extractine O11 from Cop Livers, 
W. R. Harrison, E. H. Wild, and A. Robb, Hull. 

25,684. Weavinc Looms, J. Barnes and M. Mc3reery, 
Preston, Lancs. 

25,685. Sores and Hezrs of Boors, T. H. Slack, 
Alderley Edge, Cheshire. 

25.686. CounTinc the Bow ine in Cricket, J. W. 
Colebrook. Great Grimsby, Lincolnshire. 

25,687. Cap for TramcaR HanpLe Bars, F. Burks, E. 
Woodall, and W. Parkinson. Manchester. 

25,688. Boots, C. L. Watchurst and T. Leadbeater, 
Leeds. 

25,689. Mercury Vapour Lamps, O. Schott, Jena, 
Germany. 

25,690. Hiner, H. Rudder and J. C. Rouse, Sutton 
Coldfield, Warwickshire. 

25,691. TreaTmMENT of Sewace, J. P. Guy, London. 

25,692. Borer Settixos, W. Fletcher-Eaves, London. 

25,693. ELecrricaL InsuLaTine CHarrs, W. Way, 
London. 

25,694. AUTOMATIC COMPENSATING GEaR, W. A. Granger, 
London. 

25,695. Water Garss, H. A. Icke, London. 

25,696. MecHanicaL ScaLinec Hammer, J. McLaran, 


on. 

25,697. ALARM Gone, H. Fairbrother.—(American Bank 
Protection Company, United States.) 

25,698. VauttT Lisines, H. Fairbrother.—(Amcrican 
Bank Protection Company, United States.) 

25,699. CoNVERTIBLE CHAIR BEDSTEAD, H.C, Lambert, 
London. 

25,700. Tracks for Vaunicies, P. J. and E. Ravel, 
London. 

25,701. Bortigs, C. von Forell, Hamburg, Germany. 

25,702. Fisrous Fire-proor Suet, J. B. Watson, 
London. 

2F,703. TREATING TexTILE Fasrics, F. Scharmann, 
London. 

25 704. TegaTING TgxTILE Fasrics, F. Scharmann, 
London. 

25,705. CuLinaRy Apptiancg, A. C. Snell, Londen. 

25,706. RarLway Station Notice Boarps, J. Challis, 
Lordon. 

25,707. Construction of GoLosuxs, R. M. Hewison, 
London. 

25,708. Exictric Proysctisc Lamps, L. Kamm, 
London. 

25,709. PowgR Equatistnc Gxrars, M. Neumayer, 
London. 

25,710. Duvice for Fotpixe Faprics, J. Fobes, 


ndon. 
25,711. RevVERSIBLE Ccrrs, A. Loutil and A. Guyot, 


25,712. Ick Cream Freezers, H. Lohse, London. 

25,713. CoaTinc Piates with Leap, G. A. Taylor, 
London. 

25,714. Harnuss, J. B. Taylor, London. 

25,715. RENDERING TrRES UnPUNCTURABLF, P. Maurri, 


on. 

25,716. Rotary Enorngs, P. H. Hendrickson, London. 

25,717. Curtain Poxgs, C. A. Albert, London. 

25,718. SENSITISED PratEs, La Société Anonyme des 
Plaques et Papiers Photographiques A Lumiére et 
ses fils, London. 

25,719. Burners for INFLAMMABLE LiquiDs, J. Wilson, 
London. 

25,720. Furi Ecoxomisers for Srzam Boirsrs, F. W. 
Green, London. 

25,721. AMBULANCE Litrers, H. H. Lake.—{ Nesse/dorfir 
Wagenbau Fabriks Ges., vormals K. K. pric. Wagen- 
Fabrik Schustala and Co., Austria.) 

25,722. Warer CoaTinc Macuings, A. W. Copland, 
London. 

25,723, AvToMOBILE Sprines, S. Furmidge, Liverpool. 

25,724. Rami Caatns, F. M. Annis, M. L. Devorf, and 
E. F. and B. Annis, Liverpool. 

25,725. VeHicLe WuxeEts, H. H Taylor, Liverpool. 

£5,726. PapgR Maxine Macuinxes, L. M. Tailfer, 
Liverpool. 

25,727. Device for the Usr of Inrants, E. P. Seruby, 





ndon. 
25,728. Process of Dyzine Sirk, F. W. Howorth.— 
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{Societé Anonima Co-operativa Per La Stagionatura EB. 
L’ Assaggio Delle Sete Bd Afni, Italy.) 

25,729. DyNamo-BLecTRic Macutngs, The British Thom- 
son- Houston Company, Limited.— (The General 
Klectric Company, United States.) 

25,730. DeNaMO-ELECTRIC Macuings, The British Thom- 
son - Houston Company, Limited. —(The General 
Blectrvic Company, United States.) 

25,731. Coatine Come Tons, A. B , London. 

25,732. Macuine for Corrine Screw Tareaps, F. A. 
Meischner, London. 

25,733. Hypopermic Syrinars, L. Roussy, London. 

25,734. Boor Targs, C. Bencheidt, London. 

25,735. Breakers for Sparkine Davices, T. Coning- 
ham, London. 

25,736. Toastine Racks, J. Paterson and G. K. Pasley, 
London. 

25,737. CoLtaR Measvagrs, C. E. G. Wagner, London. 

25,738. Exare TINe CoLOURED ADVERTISEMENTS, J. D. 
Stove, London. 





26th November, 1994. 


25,739. BgaM-wWARPING Macuings, A. Secley, Man- 
chester. 
—— Pyeumatic Trees for Motor Cars, T. Davage, 
theffield. 
25,741. Dravcut Exciupsr for Doors, A. E. Braden, 
Birmingham. 
25,742. Knurg-cLEaNiIne SxiaB3, D. Cross, East Stone- 
ouse, Devon. 
25,743. Fos. Economisers, M. J. Adams, Stocksfield- 
on-Tyne. 
25,744. Means of Ercutne for Process Encravine, M. 
Smith, Reddish, near Stockport. 
25,745. Sprixc Tooraep Harrows, W. Reid and A. 
Simpson, Aberdeen. 
25,746. Mecuantsm for Motor Venicigs, L. R. Doran 
and A. Taggart, Glasgow. 
25,747. Coupiines for Saarrine, J. Carson, Hampton- 
in-Arden, Warwickshire. 
25,748. Susstirote for Inpra-RuBBER, A. H. Gittings, 
* Roseville, near Bilston, Staffs. 
25,749. Instructor for SigNaLuine, R. J. Cholmeley, 
London. 
25,750. PortaBLe Domestic Sink, J. T. Harvey, 
rby. 
25,751. Supptyine PeTrow to Tanks of Morors, L. H. 
Swain, Keighley, Yorks. 
25,752. CoLour Paotocrapay, A. H. Gittings, Rose- 
ville, near Bilston, Staffs. 
25,753. Cuains, E. Nolle, Manchester. 
25,754. Two-wHEELED Motor Cars, A. Temperli, Man- 
chester. 
25,755. Boxgs for GRANULAR SupstTances, W. E. Walms- 
ley. Liverpool. 
25,756. Fexpinc Rops into Larags, J. R. Webb, jun., 
Birkenhead, Chester. 


chester. 

— PuonoGRaPH Recorp Capinet, G. C. Drager, 

ndon. 

25,759. Carrier Cyrciss, W. T. Lord, London. 

25,760. Fence STanDaRp3, W. V. Gilbert, london. 

25,761. Non-skip3 for Tires, W. J. Yapp and E. H. 
Girling, London. 

25,762. AppaRaTos for Opzninc Wixpows, J. G. Reed, 
London. 

25,763. Apparatus for Opzninc Winpows, J. G. and 
A. E. Reed, London 

25.764. Evectric Motor Contro.urrs, The British 
Thomson-Houston Company, Limited.—(The General 
Blectiic Company, United States.) 

25,765. Envevorss, Kenrick and Jefferson, Limited, 
and F. Jefferson, London. 

25,766. Royes for Souspenpinc Curtains, H. A. W. 

nes, London. 

25,767. Dry Compounp of Cacao and Mixx, J. R. Hat- 
maker, Paris, nee. 

25,768. Gotr CLuss, L. Pearson, London. 

25,769. ApJusTINe Devices for Brake Rops, F. E. Baker, 
Coventry. 

25,770. ATTACHMENT for WHEEL VeHIcLEs, J. Thomas, 

ndon. 

25,771. Pump Vatvgs, O. H. C. Arendt, Kingston-on- 
Thames, 4 

25,772. PHorocRaPHic Printinec Frames, A. Schoeller, 
London. 

25,778. ATracHinc Jak Covers, 8. Hall and J. Fox, 
London. 

25,774. Brewine, H. W. Gates, Sheffield. 

25,775. Etvastic Fiuip Torpixes, F. Windhausen, 
London. 

25,776. EXPANDING E. Deslandes, 
Liverpoo! 

25,777. Tires, D. C. Thomas, London. 

25,778. PHonocrapus, A. N. Petit, London. 

25,779. Book Horpsr, E. Power and E. J. Gosling, 
London. 

25,780. Rotary Enatngs, T. W. Barber, London. 

25,781. Etectric Ienition Apparatus for EXPLosION 
Enoings, L. C. Ingram and 8. R. and B. R. Cohen, 
London. 

25,782. Pirg Jornts, W. W. West and T. H. L. Dixon, 
London. 

25,783. Lirgpuoys, A. E. Edwards.—(F. Biermann, 
Germany.) 

25,784. RecuLatine Craccits, H. Leitner and R. N. 
Lucas, London. 

25,785. Brakes, W. Blakeway, London. 

25,786 ConsTRUCTING APPLIANCEs for Propucine ELEc- 
tric Licut Dispiays, A. E. Dakhyl and A. Galanti, 
London. 

25,787. NoN-CoNDUCTING P1PECoverines, H.C. Michell, 
London. 

25,788. NoN-CONDUCTING Pips CoveRincs, H. C. Michell, 
London. 

— Packine for Srurrixc-poxes, P. Schou, 


Poynder, Man- 


TarLor’s Bust, 


ndaon. 
25,790. Hottow Bopres of Inpia-RUBBER, P. Schou, 

London. 
25,791. SopporTiINe INvERTED Gas GLopzs, J. Altman, 


mdon. 

25,792. WRENcHEs, M. W. Brady and D. W. Althauser, 
London. 

25,793. Hammers for Forocisc Merat Bars, C. 
Vittighoff, London. 

—_ Door-openinc Devices, G. A. Deissenrieder, 
sondon. 

25,795. Wet Pargr Press Apparatus, A. Scheufelen, 

ndon. 

25,796. REVERBERATORY Fornaces, M. Drojecki, 
London. 
25,797. Propuction of Expiosives, J. Y. Johnson.— 
(Sceiété Anonyme des Poudres et Dynamites, France.) 
25,798. Macuinegs for Breakine FLax, C. M. White.— 
(RK. L. de Mola, Mexico.) 

25,799. ATOMISING MOLTEN FurNacE Siac, F. Wynne, 
London. 

25,800. MacuinE Toots, G. Mariani and C. D. Danby, 
London. 


28th November, 1904. 


25,801. Reversinc ConTrouiErs for ELECTRO-MoTORS, 
The Electric and Ordnance Accessories Company, 
Limited, R F. Hall, and J. R. Garner, Birmingham. 

25,302. ENGRAVING Macuing, F, Cawley - Roberts, 
Manchester. 

25,803. Manuractorinc Horse Coitars, G. H. 
Williams, Birmingham. i 

25,804. Surps for Picrure Post-carps, A. Y. Terry, 
Birmingham. 

25,805. CaRDING Enoings, J. Hetherington and Sons, 
Limited, and W. Reyner, Manchester. 

25,806. Ciip for Hosg-Prpgs, J. Plowman, Stockton-on- 


ees. 

25,807. Sappies for Dravucut Horszs, W. Pollard, 
Bradford. 

25,808, Printine Macuings, R. Elliott and Elliott and 
Co. (Otley), Limited, Bradford. 

25,809. Hats, F. C. Robinson, Bradford. 

— Automatic Dry Sgat, P. Lloyd, Southport, 
ANCS, 





25,811. ApsustiInc Pgnpgent Exvecrric Lamps, A. C, 
Keeping, Boscombe, Lancashire. 

25,812. Topacco Pipss, W. N. Christie, Edinburgh. 

25,818. MacniInE fur Maxkinc Cueroots, B. Fisch, 


ndaon. 
25,814. Vatve Gear for Gas Enoings, A, Alltree, 
anchester, 
25,815. eas Tie Currer, A. Lucas, Poole, 
rset. 
25,816. Wire Matrressss, J. Sawtell and W. Buckland, 
Trowbridge, Wilts. 
25,817. Evgcratcat INcusator ALarM, W. James, 
Leicester. 
25,818. Bac Separator and Counrer, T. W. A. 
Combea, Southsea, Hampshire. 
25,819. Bracker for Supportine Trays, B. Bennett, 


sgow. 

25,820. VaRIaBLe-sPpgeD Gear for Morors, W. Carr, 
Bury, cs. 

25,821. Deracnasyge Sore Perorscron for Horsss’ 
Hoors, W. Reynolds, Cork. 

25,822. Siauts for Smauu-arms, A. Tunstall, Bir- 
minogham. 

25,823. Apparatus for ILLUSORY Parrormancas, V. E. 
Johnson, London. 

25,824 Automatic Cugeck SicNatiine, H. McGill, 
Waterloo, near Liverpool. 

— Hypravtic Rams, W. Simpson, jun., Aber- 


25,826. ReversipLe Garments, W. G. Hewlett, Dor- 
chester. 

25,827. Bucxus, W. Archer, Belfast. 

25,828. Surpinc Desk and Sux.r, F. C. Woolhouse, 
London. 

25,829. Composirs MaTgriat for ARCHITECTURAL PuR- 
posgs, S. Wohle and A. M. Hart, London. 

25,830. Compounp for use in Pagraration of Paints, 8. 
Wohle and A. M. Hart, London. 

25,831. Coucn Orroman Brp, H. Crowther, London. 

25,832. HeaTinc Process and Rk&vV&RBgRATORY FuR- 
wack, B. E. Eldred, London. 

25,833. Recutatine the Vo.tacr of ALTERNATE-CUR- 
RENT GENERATORS, M. Walker, Manchester. 

25,834. Prorectinc Covers fur Tirgs, J. G. Grose, 
Coventry. 

25,835. Grip CLoruss Ling, J. Smith and G. C. Dennis, 
North Devon. 

25,836. Poriryine Liqurps, W. Bruns, London. 

25,837. Burnino Cement, B. E. Eldred, London. 

25,838. Comps, O. Rebay and H. Sismann, London. 

25,889. ELECTROLYsING Apparatus, E. L. Thorp, 


London. 

—s WEaB-RESISTING Device for Boots, N. Weaver, 

mdon. 

25,841. Burners for Ostarnine Licur and Heart, G. 
Bower, St. Neots, Hunts. 

25,842. Crurcu, E. A. Angus, London. 

25,843. TempeRaTURE ReGuiator for IxcunaTors, R. 
Law, London. 

25,844. INCANDESCENT Gas A. Thorn, 
London. 

25,845. Narorat Harrprs, L. A. Gregg, London. 

25,846, Aw. and Strrcu Guipg, E. Lurton, London. 

25,847. Jacks, C. A. Allison.—(A. Searls, United 
States.) 

25,848. Torn Bucks, Bullers, Limited, and A. Best, 
London. 

25,849. Suspgznpers for Coats, J. 8S. Horlick, London. 

25,850. Cycizs, A. T. Wintle, London. 

25,851. RemovaL of Mup from Mrngs, F. Sommer, 
London. 

25,852. Hottow Fioor-Biock, F. Purton, London. 

25,853. Paoto Frames, G. 8. Marris, Birmingham. 

25,854. Aquatic VeLocipgpE, H. Davidson, London. 

25,855. Fur Gavags, A. G. Brookes.{(@. W. Gregory, 
United States.) 

25,856. Ginntnac Cotton, A. G. Brookes.—({M. Prior, 
United States ) 

25,857. ACETYLENE Storm Lamps, J. Margreth, 
London. 

25,858. SEPaRaTING ConsTITUENTS of Orgs, A. J, F. de 
Bavay. London. 

25,859. Removinc Arr from BorLer Fexp-watek, L. 
C. F. Giimbel, London. 

25,860. Saraty Stirrups, C. Wolff and F. Tobler, 
London. 

25,861. Workine a Reversie_e Gas Moror, C. Sonde- 
regger, London. 

25,862. Manuracturinc Gear WuHeEgLs, F.-A. Brun, 
London. 

25,863. Pweumatic Trres, W. Vale, London. 

25,864. Jornt for Earntnenwarg, C. H., E. H., and J. 
Bentley, London. 

25,865. PorTABLE Frre-escapg, F. 8S. O'R. Hoare and 

N. H. Hamilton, London. 

25,866. SHuTrLE Binpgrs for Looms, H. B. Beckman, 


mdon. 

25,867. VeHicLe WuEgxs, E. Gates, London. 

25,868. Lips for Jues, A. J. Boult.—(D. A. D. Mac- 
master, New South Wales ) 

25 869, Sasu Houpgrs, J. W. Wynn, London. 

25,870. Nut Locks, W. W. Wise, I. I. Cooper, and W. 


ler, London. 
Raitroap Swircnes, M. M. Fitzgerald, 


MANTLES, 


25,871. 
Lo 


ndon. 
—. INTERNAL ComBusTION Enoings, P. C. Lawless, 
mdon. 
25,873. Fountain Brus Storpies for Borriszs, E. R. 
King, London. 
25,874. Reversinc Gear for Boats, F. C. Blake, 
mdon. 
25,875. Macninge for Venpinc Postacs Stamps, R. J. 
Dickie and J. H. Brown, London. 
25,876. Joints for Giazinc Bars, W. Eskstein and 
G. F. Pittar, London. 
25,877. Gas Gengrators, F. Neuman and J. Becker, 
London. 
25,878. LABELLING Macuings, L. F. and E. D. Crowell, 


naon. 

25,879. DisTILLaTion of Tarry Propvuctrs, G. Wilton, 
London. 

25,880. Screw Jacks, A. E. Lake, London. 

25,881. Spanners, C. Adams, London. 

25,882. MANUFACTURE of Bronzg, A. Jacobsen, London. 

25,883. ENve.opgs, EB. Galli, London. 

25,884. SrLico-caLcaREous ComposiTIon, C. de la Roche, 
London. 

25,885. Beam Pressers, H. Parsons, London. 

25,886. Recertactes and Hanogers for CLoruine, J. 
W. Gilmore, London. 

25,887. MaNuracTuRE of Boxers, N. G. Sérensen, 
London. 

25,888. Construction of Roors, B. Hiernaux and H. 
Laviolette, London. 

25,£89. Repuction of CoLtourine Matrsrs, J. Y. John- 
son.—(Badische Anilin and Soda Fabrik, Germany.) 

25,890. Batt Tarust Bearinos, J. Y. Johnson.— 
(Société Francaise des Roulements «: billes, ge oe 

25,891. INTERNAL ComBUSTION Encinas, J. de Scor- 
raille, London. 

25,892. Apparatus for Biast Furnaces, E. Hesketh, 
London. 

25,893. Batu, H. Kerkmann, jun., London. 

25,894. Tapers or Matcn Howpgers, E. M. Jessop, 


on. 

25.895. Apparatus for Hancine Hats, E. M. Jessop, 
London. 

25,896. Macuinss for Courtine Prat, 0., W. K., F. W., 
and G. Strenge, London. 

25,897. Paper for Paotoorarny, J. Harris, P. Gillard, 
and H. H. Molyneux. London. 

25,898. SwitcHBoaRDs for ELecrricaL Systems, B. J. 
B. Mills.—(W. P. Hammond, United States ) 

25,899. CoupLine Borrsrs, F. J. Talbot, London. 

25,900. Sarety Fuses, A. G. Bloxam.—(Roburitjabrik 
Witten a. d. Ruhr, Germany.) 

25,901. ManuracturE of Brown Monoazo DvE-sTuFFs, 
O. Imray.—(The Society of Chemical Industry in Basle, 
Switzerland.) : 

25,902. SeconpaRy Batrerigs, The Ekstromer Accumu- 
a, Company, Limited, and E. L. Oppermann, 

mdon. 


25,903. DistrinuTion of ELEcTRIC CuRRENT, C. W. 


Atkinson, London. 





es > Macutngs for Szcurninc Caps to Borrizgs, L. 

4 on. 

25,905. Speep Gear for Moror Veutcigs, P. W. Smith, 
—(A. de Kergorlay, ——.) 

25,906, RETRACTILE Seats or Cuarrs, C, L, Claypole, 


mdon, 
gs Lactinc Srrips for Corsets, M. K. Bortree, 


verpoo 

25,908. SreetyaRD AppurTenaNces, W. C. Dugdale, 
Liverpool. 

a oe as R. T. Hannay and W. Atkinson, 
ive % 

25,910. Workmen's Time Recorpers, Recorders, 

mited.—(The International Time Recording Com- 

pany, United States.) 

25,911. ALIGNING or CanTERING Device, F. Jebsen, 
London. 

25,912. Gas Sroves, L. A. Burnham, Kingston-on- 
Thames. 
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25,9138. Meraop of Deauine with Rosp or Ram Sur- 
races, E. J. Christie, Ambler Thorne, near Halifax. 

25.914 Ram Jornt, W. F. Burrows, Kingston-on- 
Thames, 

25,915. Gas Stoves, M. J. Adams, Stocksfield-on-Tyne. 

25,916. Process for Prarservine Skins, C. D. Head, 
Dublin. 

25,917. Spar Boor Fastener, T. W. E. Higgins, 
London. 

25,918. HaRDENED Sragu Tire, T. and F. Carter, Roch- 
dale, Lancs. 

25,919. Buoy Liants, F. 
Grimsby. 

25,920. Gias-HEATED Boxers, H. Slack, Accrington. 

25,921. TaREaD-DREssING Macuinges, G. A. Freden- 
burgh, Birmingham. 

25,922. Bati-and-Socker Router, P. Finucane and 
J. H. Ryan, Dublin. 

25,923. Weavine Loom Mecuanism, T. Pickles, Man- 
chester. 

25,924. Macuinges for Puncaine Hat Bopigs, The Hat 
Manufacturers’ Supply Company, Limited, and J. 
Taylor, Manchester. 

25,925. Piston Rines, P. E. Dowson, Manchester. 

25,926. TresTLE, J. H. Mayer, Milton-under-Wych- 
wood, Oxfordshire. 


Lister and J. Inches, 


Pegden, Hull. 

25,928. Rixa Sernninc Frame Mechanism, J. Har- 
greaves, Bolton. 

25,929. Recorpine F.icut of Picrons, W. Settle, 
Manchester. 

25,980. Garment Supporters, C. H. Jiiger, Barmen, 


Germany. 
— Coup.tinc Carn, H. McGill, Waterloo, near 
ve! . 
25,982. Moror Goce.s, A. Vale, Handsworth, Staffs. 
25,933. Junction Boxes for ELecrric Marys, ° 
Clark, Bradford. 
25,934. Tapte Games, J. E. Betts and J. Whitcher, 


ugby. 
25,935. Preventinc WueeEts Surprrino, J. Billington, 
Manchester. 
25,936. Loom Morton, J. D. Crowther and A. Fykes, 
Huddersfield. 
25,937. Coatine for MeraLiic Sorraces, T, M. Hick- 
man, Wolverhampton. 
25,938 Fixinc Te#RMINALS upon Srarr Rop3, Dobbs 
Bros., Limited, and W. J. Dobbs, Wolverhampton. 
25,939. Dry Seat for Tramcars, J. E. Harris, Ports- 
mouth. 

25,940. Paunino Kyire,J. B. Hodgkinson, Brassing- 
ton, Derbyshire. 

25,941. Graprent Inpicator and Reoister, W. Gunn, 
Staines. 

25,942. Manuracture of Prte Faprics, G. Morton, 
London. 

25,943. Tapa for Sream, J, B. Butterfield, Leeds, 

25,944. Furnace Graizs, D. J. Morgan, Stroud, 

25,945. Iscanpescent Gas Buryxrs, H. Hateley, 
Erdington. 

25,946. Pips ApaprTerR, J. Magee, Belfast. 

25,947. Hgatinxe Stoves, M. J. Adams, Stocksfield-on- 
Tyne. 

25,948. ManuracturE of Sreet, La Société Electro- 
Metallurgique Francaise, London. 
25,949. Securine Reszrvorrs in Lamps, A F, Genton, 
J. R. Kessler, and J. C. F. Cleaver, Birmingham. 
25,950. System for TaLerHone Excuances, H. D 
Stroud, London. 

25,951. Skip-pans, J. Sargan, London. 

25,952. EDUCATIONAL APPLIANCES, 
London. 

25,953. Compinc the Frinecgs of Taay Cio1ns, J. 
Drummond, Glasgow. 

25,954. Raversine of Srgamsuips, R. F. Yorke, Stir- 
ling, N.B. 

25,955, SounD-REPRODUCING MacHtngs, H. Williamson, 
London. 

25,956. Door Lock ALarMs, A. J. Boult.—(G. Rossi, 
Italy.) 

25,957. MECHANICAL P1ANo Piayers, H. T. 


J. H. Mason, 


Logan, 


25,958. Vatves for Casks, G. Hallam, Coventry. 

25,959. Saat Pittars for Cycias, G. Gilbert and E. 
Mushing, Coventry. 

25,960. Starr-Rop Ho.pgrs, H. C. Mitchell, London. 

25,961. Borrte Houpgrs, W. Fairweather.—(F. Gerlach, 
United States.) 

25,962. Cusnion Tires, J. H. Toole, London. 

25,963. EXTENSIBLE TaBLR, N, P. A. Olsen, London. 

25,964. Construction of Wurris, E. N. Henwood, 
London. 

25,965. Process of Horrina Bersr, A. J. Murphy, 


ndon. 
25,966. Apparatus for Heatine Water, B. W. Davis, 
Lon 


on. 

25,967. VARIABLE Spgep Gears, H. J. Hudson and R. 
J. Halls, London. 

25,968. Cyctz Tor Ciipa, A. H. Kendrick, Birming- 


m 

25,969. Door Locks, J. Wetter.—(C. W. Bals and Co., 
Germany.) 

25,970. CLaMps for ButtonHoLe Sewine Macuings, F. 
W. Ostrom, London 

25,971. Mirrors for Usz in TozaTres, M. C. Murray, 


on. 

25,972. Corps for ELecrricat Apparatus, 8. 8. Gals- 
worthy, London. 

25,978. Apparatus for Cuarr Currers, R. Maynard, 

mdon, 

25,974. Trousers Stretcners, V. Honour, London. 

25,975. Presses for Parservinc Furs, V. Honour, 
London. 

25,976. Detivery Box for CicarstTtEes, T. James, 


ndon. 
25,977. CLorues Ling Rex and Ticnteysr, C. W. Ott, 
London, 
25,978, Caw Opgngrs, W. T. Secrup, London. 
25,979. ELECTRO-MEDICAL ApPLIaNces, P. Wenigman, 
London. 
25,980. VentcLe Wuexzs, E. G. O'Brien, London. 
25,981. Basy Exencisers, C. E. Latshaw, London. 
25,982. Mmans for Jomntinc WaTER Pipgs, J. F. Gage, 
London. 
25,983. Busnxs for the Bunes of Barre.s, W. Mills, 


London. 

25,984. ManoracturE of Leatuer, The Sunbury 
Leather Company, Limited, and A. E. Miller, 
London. 

25,985. AUTOMATICALLY Winp1ne Ciocks, G. Hartmann, 
London. 

25,986. PostaL Wrarvers, A. Matheson, London. 

25,987. ExprLiine Gass from Guns, J. D, Edwards 
and C. C. Love, London. 

25,988. Botrte Corkinc Macuine3, R. J. Schlosser, 
H. R. Fisher, and The Piso Company, London. 

25,989. ImPRovED ConsTRUCTION of Brick, » ee 
Williams, London. 

25,990. RatcHaTSPANNERS or Braces, F, W. Schroeder, 
London, 





SELECTED AMERICAN PATENTS, 
From the United States Patent-office Official Gazette, 


770,922. Motor, L. S. Pillsbury and B. Bretch. § 
Louis, Mo,—Filed April 17th, 1908. a 
Claim.—(1) The combination with.a driven clement 
and a source of electrical energy, of a main motor ay. 
auxiliary motor, cach of said motors haviny ay 
elements a field and an armature, one of said motor 
elements of each of said motors being in driving ¢oy. 
nection with said driven element, a contact ine. 
ber, a brush co-operating with said contact mem)ey 
and electrically connected to one of said motor 
elements of said auxiliary moter, a circuit inci iding 
said source of energy and one of said motor elements 
of said main motor, a circuit including said source of 
energy, said contact member, said brush, and saiq 
auxiliary motor element to which said brush jg 
electrically connected, and means whereby said bus) 


770,922} 


is electrically disconnected from said contact mei ber 
when said main motor has been rendered operative, 
substantially as described. (2) The combination with 
a relatively fixed plate, of a rotatable plate, a motor 
havirg as elements a stator and arotor, said stator 
being upon said fixed plate, and said rotor being upon 
said rotatable plate, a relatively fixed contact member, 
a source of electrical supply, electrical connection 
between said source of supply and said contact mem|er, 
a brush carried by said rotatable plate, and co- 
operating with said contact member, said brush being 
adapted to be thrown from engagement with said con- 
tact member by centrifugal action, electrical connec- 
tion between said brush and one pole of one of said 
motor elements, aud electrical connection between the 
other pole of said one of said motor elements, and said 
source of supply substantially as described. 


770,997. APPARATUS FOR THE Propvuction oF Tunes, 
A. E. Beck and G. Townsend, Birmingham, England, 
—Filed November 24th, 1903. 

Clain —In the manufacture of tubes direct from 
molten or plastic metal, the combination consisting of 
an operating cylinder or chamber, a central cooling 
core, a mandril, a die, a mould formed by the said 
cylinder, the core, the mandril, and die for the recep- 


tion of the molten or plastic meta!, an annular ram, a 
hydraulic cylinder and connections adapted to re- 
ciprocate the said mandril, and hydraulic cylinders 
and connections adapted to reciprocate the said ram 
in the said mould whereby the metal therein is sub- 
jected to repeated compressive workings and gradually 
carried step by step through the mould and discharged 
therefrom in a continuous length, substantially as 
described. 


771,071. Merat Dam, J. L. Holmes, Butte, Mont. 
Filed October 28th, 1903. 

Claim —A metal dam comprising a transverse dam 

structure having a facing and embedded at its hottom 


in the bed of the waterway and embedded at its ends 
in the sides of the waterway, and a bracing anchored 
upstream in the bed of the waterway ana connected 
with the said dam structure, as set forth. 
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‘HE BRITISH AND AMERICAN LOCO- 
MOTIVE EXPORT TRADE. 
By W. PoLtarp Dicpy, 


SrockTAKINGS on an Imperial scale—operations recom- 
mended by Lord Rosebery in a celebrated address in a 
Scottish city—are the order of the day. Protectionists 
and Free Traders delve into export and import returns, 
incidentally to measure the progress or retrogression of 
specified industries, but more generally to find fuel for 
the fiscal controversy. Perhaps a few statistical notes 
concerning the pre-eminently British industry of loco- 
inotive building may be of interest to engineers. The 
writer does not pretend to quote each and every figure, 
but, by reviewing the subject with as little bias and as 
little partiality as is possible at a time when every student 
of statistics is tempted to become partisan, hopes to 
present the most important figures in the course of this 
article. The pointing of morals, and adorning of tales, 
must be left to the reader. 

This pre-eminently British industry, hall-marked with 
the names of Trevithick and Stephenson, has, in its facili- 
tation of transport, carved out fresh centres and streams 
of industry as clearly and distinctly as the railroad 
builder -has built his embankments in the valleys and 
scored his cuttings among the hillsides. That in newer 
lands with abundant water-power the electric locomotive 
threatens its supremacy; that even in the suburbs of 
Newcastle, Liverpool, and London the side-tank engine 
pulling its train of coaches will give place to electric 
trains, is not yet indicated by such statistics as are 
available. 

Broadly speaking, these statistics may be divided 
into two classes those concerned with the ex- 
ternal export ‘rade, and those concerned with the 
demand of our great trunk lines. To the mass of 
the general public both statistics and commerce seem 
now to spell the former, for their figures are the more 
casily available and a great deal more frequently quoted. 
Most investigators stop short at the statistical abstracts 
issued by the Board of Trade. Those who study export 
and import returns in their minutie and inspect the 
detailed trade returns may be surprised to learn that a 
matter of such infinitude as an export of £24 worth of 
bedsteads to British Burmah in one particular year is 
duly chronicled. A detailed consideration of the indi- 
vidual countries purchasing locomotives would be too 
long for the present article. Taking the general classifica- 
tion of (a) exports to foreign countries, (b) exports to 
British Possessions, and (c) total exports, these are given 
year by year since 1888, and also triennially in Tables I. 
and IJ. Comparing the first and last triennial periods, it 
is interesting to note the complete reversal of the relative 
importance of the two markets. Roughly speaking, one- 
third of the exports went to the colonial and other 
dependencies in 1888-90, while two-thirds are so distri- 
buted in 1900-1902. The total trade in the last triennial 
period seems in a very healthy position indeed. The 
depression which existed between 1892 and 1896. the 
high-water mark of the purely foreign trade in 1890, 
and other abnormal years are best noticed in Table 
No. I. Table No. II. gives the triennial average export 
to these markets. These two broad divisions require 
further elucidation ; the writer has therefore sub-divided 
the foreign market into (I.) the European, (II.) the South 
American, (III.) the Asiatic, (IV.) the North American :— 


TABLE 1.—British Locomotive Exports. 


; Exports Exports 
Year to foreign to British Total exports, 
countries. Possessions, 
3 £ 
1888 598,831 425,613... 1,024,444 
1889 1,056,376 387,239 ... 1,443,615 
1890 1,334,000 514,462 1,848, 462 
1891 736,885 1,617,254 
1892 504,054... ... 479,698 ... 983,752 
1893 821,277. .., .:. 521,383 ... 842,660 
1894 466,313. ... ... 283,273 . 749,586 
1895 430,488 367,359 . 798,027 
1896 580,965 496,858 1,077,823 
1897 499,017 ....... 506,219 ... 1,006, 136 
1898 660,627 ... ... 822,973 ... 1,483,600 
1899 522,951 944,438 1,467,386 
1900 755,836... 741,013 1,496, 849 
1901 ,, 691,949 1,219,391 1,911,340 
1902 517,275 ... 1,781,904 ... 2,299,179 
1903 567,188 .-- 1,791,512 ... 2,358,700 
TaBLe Il.—Triennial Averages. 
Average Average 
Three years exports to exports to Average 
ending foreign British total exports. 
Period, countries, Possessions, 
£ £ £ 

1890 996,420 442,428 1,438,840 
1893 568,566 579,322 1,147,889 
1896 492,589 ... 382,496 881,812 
1899 561,165 ... ... 758,876 1,319,041 
1902... 655,020... ... 1,280,769 1,902,456 
1903 (one 
year only) 567,188 eee 1,791,512 2,358,700 


TABLE III].—Average Locomotive Exports to 
Period 


Citee E South ee North 

years countries, American .cunttigg, American 
Pi ding. countries. : countries, 

£ £ £ £ 

1890 ... 209,149 598,134 99,459 26,222 

1893... 206,728 257,520 ... 49,083 27,902 

1896 107,708 200,053 ... 129,706 21,202 

1899 ..: 118,282 135,809 169,375 7,755 

1902 ... 208,621 243,238 122,728 18,866 

1903 (one 

yearonly) 58,795 . 229,442 ... 178,540 .. 


‘The colonial market has been sub-divided into six 
groups—(1) British West African, (2) British South 
African, (8) Australasia, (4) British East Indies, (5) 
British West Indian Islands, and (6) other British 
Vossessions. While such geographical sub-divisions as 
have been adopted are somewhat arbitrary, they serve to 
iuinimise as far as possible differences of distance between 








the colonial market and the various locomotive manufac- 


‘turing countries. 


TABLE 1V.—Distributiow of Locomotive Exports to British Colonies. 
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£ Som eee £ Peel So 
1888 9,425 | 86,076 | 302;774' — | 17,135] 10,203 
1889 78,605 | 147,705 | 130,512) 8,943; — | 21,476 
1890 147,357 | 151,081 | 191,708, 5,442; — | 18,874 
1891 78,995 | 308,385 | 326,823 6,356; — | 16,326 
1892 97,171 | 216,682 | 257,153 3,214) - — 2,648 
1893 81,0387 | 85,582 | 346,753 | 3,626; — 5,385 
1894 21,231 49,783 | 204,091 1,977; — | 6,191 
1895 4,244 | 46,666 | 305,535 5,670, — | 5,874 
1896 | 3,858 | 118,729 | 164,887 | 186,009! 4,378, — 17,507 
1897 143| 81,915 | 181,026 | 233,523| 3,858) — 5,754 
1898 | 18,896} 60,678 | 264,486 | 451,679 2,166, — 24,500 
1899 | 6,307] 65,554 | 108,888 | 762,178 2,532) — 15,266 
1900 | 5,776] 80,064 | 206,298 | 431,682 3,223, — | 13,979 
1901 33,960 | 280,168 | 350,323 | 515,015 | 14,960) — 24,875 
1902 | 67,834 | 473,307 | 423,634 | 788,401 | 1,663; — 25,065 
1903 17,989 | 590,260 | 351,682 | 588,041 | 1,166 | 202,721 | 39,763 








TABLE V.—Average Locomotive Exports from the United 
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1890 — 78,462 | 128,247 | 171,663  7192t¢| 22,563} 
1893 — | 85,734 | 203/216 | 309,910 | 3502 | 8,130 
1896 1,954+/ 48,068 | | 87,112 | 231,878 | 4008 | 9,357 
1899 8,449 66,049 | 151,800 | 482,460 | 2852 | 15,173 
1902 | 15,523 | 233,418 | 264,752 | 518,363 |.6615 | 21.306 
1903 (one! 17,989 590,260 | 351,682 | 588,041 | 1166 | 39,763 
year only) 





* Including Canada, Newfoundland, and remote districts not separately 
enumerated. + Two years only. t Includes £17,135 British North 
America, separately distinguished in 1888 only. 

An analysis of the foregoing tables will show that, in 
regard to the foreign trade, the most noticeable falling off 


| sudden spring into prominence made by Canada, which 
| took locomotives to.a value of £20,272. 

The locomotive import trade into Great Britain does not 
| call for much space. The figures, which have unfortunately 
| only been computed since 1901, are-asfollows :— 


Year. £z 
1901 62,619 
1902 15,501 


| The British locomotive industry is singularly Sar 
| from that of the United States or Germany. hile one 
| or two of our railways at times buy locomotives from 


3 | North British or Midland firms, their general practice has 


lain in the building of their own engines. Swindon, 
Crewe, Gateshead, Stratford, Doncaster, Brighton, Ash- 
| ford, and Nine Elms are only some of the names which 
| occur in this connection. Here works are equipped, not 
| only for the repair of locomotives and rolling stock, but 
also for the varied types of side and saddle-tank, four and 
| six-coupled, or single-driver engines which the line 
| requires for its different sections. Out of this individual- 
| ism—an individualism which is distinctly British—has 
been evolved such finely economic and efficient engines 
as the Webb compound, the Ivatt coupled, and the Stir- 
ling single-driver locomotives. While this individualism 
made on the whole for efficiency, individualism seemed to 
run riot throughout the foreign and colonial markets. 
As if the fads for which Great George-street is occasionally 
responsible were not enough, the varied requirements of 
the flat, low-lying parts of Holland, the hill districts of 
India, the jungles of Uganda, the broad plains of the South 
America Republics, and the deserts of the Soudan have 


| produced a variety of demand, which has rendered build- 


ing standardised locomotives for stock well-nigh impos- 
sible. The United States, on the other hand, are the home 
of some large locomotive building companies, and the 
various railway companies, instead of building distinctive 
types such as are found best suited to their individual. 
needs on the railways in the United Kingdom, purchase 
engines denoted in the most recent returns as Class 
C2, 0000 > or Class A3, OOO >. In Germany, although 
the State owns the railways and repairing shops, the build- 
ing of new locomotives is the perquisite of firms at 
Hanover, Cassel, and other places. 

To measure the volume of the home locomotive trade is 
no easy matter. While the railway returns of the Board 
of Trade give the total number of locomotives owned by 
the railways of the United Kingdom, and while it is 
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is in regard to the South American market. It seems 
that the depression is now over, and that we may look 
for a continuance of improved trade. The figures for 
Europe also show a recent improvement. The Asiatic 
figures fluctuate rather violently, while the North 
American trade is practically negligible. The colonial 
figures serve to epitomise recent colonial history; for 
instance, the rise of West Africa due to the mineral 
wealth of Gold Coast hinterland, the low value to which 
the Australian demands fell between 1893 and 1895 due 
to the financial crisis of that period. In an examination of 
Table No. 4 we see clearly the effect of the war on the 
South African trade. The apparently high average value 
of £233,418 for the three years ending 1902 quoted in 
Table V. is made up from the widely separated figures of 
£80,064, £280,168 and £473,307. A glance at the figures 
for the British East Indies shows depressions due in part 
to the famines of 1897 and 1900. Other depressions are 
due, of course, to variations in the demand —fluctuations 
which some attribute to a lack of foresight on the part of 
the Indian railway authorities. That trade group which 
is embraced by the term “ British East Indies’ of India, 
Ceylon and the Straits Settlements, has been throughout 
chief among the purchasers of British locomotive exports. 
During 1902, the last year but one covered by our review, 
they have amounted to no less than £788,401, a sum 
greater than that covered by the whole of the colonial 
trade in any year prior to 1898. -It also exceeds the sum 
of the whole of the foreign trade for any year since 1891. 
The percentage of the whole trade for 1902 embraced 
by the exports to the British East Indies is 34°4 per 
cent., and 44°2 per cent. of the colonial trade. The chief 
feature of the trade of 1903 is the continued high value of 
the exports, despite the decrease of the continental trade. 
The South American and Asiatic markets show slight 
changes, while the total of the colonial market is 
stationary. A great reduction in the export to the 


British East Indies has been counterbalanced by the | 
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possible to obtain the actual total of the net additions in 
any one year, we cannot tell what is the gross number or 
value of the additions, or what number has gone to the 
scrap heap. The number of locomotives. owned y the 
railways in the United Kingdom is given in Table VI. 


TasiLe VI. 

Year. No. Year. No. 
1888 15,694 1896 18,956 
1889 15,924 1897 19,479 
1890 16,237 1898 19,914 
1891 16,860 1899 20,570 
1892 17,439 1900 21,304 
1893 18,032 1901 21,823 
1894 18,328 1902 22,130 
1895 18,658 1903. 


The average annual increase in numbers was 181 pef 
annum in the three years ending 1890, 598 in the three 
years ending 1899, 553 in the three years ending 1902, 
and only 255 for 1903. 

The railway returns of the Board of Trade also give the 
total cost in-the United Kingdom for the materials used 
and wages paid in each year since 1897 for the repairs and 
renewals of engines. Prior to this year these figures were 
not separately enumerated. Such figures as are available 
are given in the following table :— 

TaBLe VII. 


Materials for Wages for ea po 

Year repairs and repairs and vinnenirol 
% renewals of renewals of engines 

engines. engines. (col. 1 + col. 2}. 
£ £ Y 

1897... 1,497,947 1,804,303 3,302,539 
1898 ... 1,585,125 1,877,592 3,462,717 
1899 ... 1,780,622 1,987,672 3,768,294 
1900... 1,998,846 2,057,580 ,056,426 
1901 ... 2,092,062 2,105,693 4,197,755 
1902... .... 2,151,592 ...: 2,151,592 4,370,454 
1903 ... 2,163,000. 2,255,000 4,418,000 


These figures, presumably, do not cover purchases 
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made by the railway companies of complete locomotives 
from English and foreign builders. Even should these 
purchases prove to be incloded, it is well worthy of note 
that in 1902 the cost of repairs and renewals of locomo- 
tives for our trunk lines is eight times that of the value 
of locomotive exports to foreign countries, two and a-half 
times that of the colonial locomotive trade, and nearly 
double that of the entire locomotive export trade. 

So much for the British locomotive industry. The only 
country in the world possessing more locomotives than 
the United Kingdom is the United States. With a popu- 
lation nearly twice as numerous, with an area twenty- 
four times larger, itis in no way surprising to learn that 
the aggregate number of locomotives possessed by the 
United States at the end of 1901 amounted to 39,584, and 
had increased in number at the rate of 1100 per annum 
for the preceding three years. A great deal can be 
written respecting American internal locomotive 
statistics. For instance, the amounts spent by the 
American railway companies in repairs and renewals of 
locomotives during the year ending June 30th, 1902, was 
£16,148,000. At the same time, the American locomotive 
export statistics are admirably chronicled. The following 
table gives the total exports since 1888 :— 


TaBLe VIII. 
Number. Value in £ sterling. 
81,403 

245, 
256,121 
484,873 


Contrasting the two sets of export figures, it may be 
observed that for the three years ending 1902 the average 
exports from the United States to all sources were valued 
at £859,280, or less than half the average value of the 
total British exports during the same period. The manner 
in which the American locomotive exports have been dis- 
tributed is worthy of a brief investigation. Taking, first 
of all, that of the United Kingdom, starting from 1890, the 
earliest year in which the locomotive exports have been 
divided among their destinations, we have the following 
record :— 

TaBLe IX. 

Number of 
locomotives. 


$ Value in £ 
vom, sterling. 


1890 


nt EE rN way jt puet See 

Exports to the United Kingdom have mainly taken 
place at a time when the British locomotive builders seem 
to have had their hands fully occupied with a heavy 
neat demand, together with heavy colonial and foreign 
orders. 

Of the distribution of American locomotives to countries 
within the chief of the various trade zones, among 
which we have classified the British export trade, 
namely, South America, Europe, and Asia, we find 
from Tables No. X. and XI., that the recent decline of 
American exports to Europe coincides with the slight 
British rally in this sphere, the American maximum also 
coinciding with the British minimum. 

TABLE X, 

Year. Europe. 

1890 ... 


1891 ... 195,607 
1892 ... 195,144 


1893... 98, 
. 842,557 
209, 800 
100,766 
101,183 
48,321 
4,528 
48,061 
--. 119,409 
1903 ... 36,846 . 55,008 
In regard to South America it may be noted that, 
despite ranges & the American exports have never 
equalled the value of the locomotive exports from the 
United Kingdom ; while in the period of South American 
depression, the exports from the United States fell to a 
very low value, from which there has hardly been any 
rally which can be contrasted with the improvement in 
British exports to this market. 
As to the distribution within the chief British sphere 
of colonial or possessional influence, we have the follow- 
ing figures :— 


South Aapnyiee. 
140,639 


TaBLE X1.—Value in £ Sterling to respective Trade Zones. 
British British ous British 
South East ee ath 
Africa. Indies, America, 
nil nil 
nil nil 
nil nil 
1893... nil nil 
1894... nil ae 
189%... onl 3,850 ... 


Year. 


1890 
1891 
1892 


A 


2,652 
146,475 





British British 
East North 
Indies. 


British 

South 

Africa. 
5,728 ... 
1,000... 
15,340... 
1,380 ... 
int A can 
. 54,000 ... 
8,260 ... sis 5 

1903... 52,066 nil . 228,025 
These figures show that American competition in these 
spheres is generally far more sporadic even than in the 
South American market; that in British South Africa the 
trade is not considerable ; that while the American export 
of locomotives to the British East Indies reached its 
zenith in 1899, this trade has dwindled remarkably to 
zero in 1903, perchance to reappear if ever British manu- 
facturers be not too full of orders to guarantee speed 
delivery ; that the Australasian trade reached a maximum 
in 1902; and that the only exception appears to be 
British North America, which we might have almost 
regarded as the preserve of the United States manufac- 
turers had it not been for the remarkable British export 
of over £202,000 value sent from the United Kingdom in 

1908. 


British 
Australasia. 
nil 


130,314 
nil 


A last comparison, and our review of some of the loco- 
motive statistics of Great Britain and the United States 
is completed. Our examination of the British figures 
began with the Board of Trade’s broad division into 
“exports to foreign countries” and “exports to British 
Colonies and Possessions.” The tota! exports from United 
States have already been given. If we re-classify these 
exports as exports to British Colonies and Possessions and 
exports to foreign countries other than Great Britain, we 
obtain the following table and diagram :— 


TABLE XII.—American Locomotive Exports. 

To foreign countries 
(other than Great 
Britain or 
British Possessions) 


To British Colonies 


Year. A 
i and Possessions, 


1890 
1891 
1892 
1893 
1894 
1895 
1896 
1897 
1898 
1899 
1900 
1901 
1902 ® 
ee | eee y 

The figures in the above table show the very spas- 
modic character of the American trade to the British 
colonial market, and that the period 1891-97 showed a 
falling off which nearly coincided with the minimum in 
the foreign market supplied from Great Britain. The 
minimum of the American foreign market occurred in 
1894, synchronising with the British year of minimum 
exports to British Possessions. While the British 
total trade has thrown off the effect of the depression 
of the early nineties, and has gone ahead in a manner 
which does not seem to require any adjuration to 
“wake up,” the American trade, apparently reaching 
its high-water mark in 1900, has lost ground surprising] 
in the foreign market, where it now amounts to only half 
the British trade. The apparent maintenance of American 
trade volume between 1901-1903 in the colonial market is 
due almost solely to the abnormally heavy demand of 
Australia in 1902, and Canada in 1903. Actually, the 
American hold on this market has, in the last two 
years, been equal in volume to rather less than one-sixth 
of the total British trade. 

We have not quoted all the figures which might have 
been gleaned from American and English returns. 
Enough, however, have been quoted to show that, so far 
as the export market is concerned, British locomotive 
builders seem to hoid a fair repute. Too much emphasis 
ought not to be laid on export figures. In both cases the 
home demand vastly outshadows the export trade. Dealing 
with numbers of locomotives only for America, the average 
annual increase in locomotives, for the three years ending 
1901, was 1100, while the average number of locomotives 
angerien in the same three years was 495. Dealing with 
values only for the United Kingdom, the sums expended 
for materials and wages for locomotive renewals have 
latterly been about twice the value of the exports. The 
pointing of further morals, or the adorning of fiscal tales 
mca controversy, is perhaps best left to the individual 
reader. 








THE PREMIER (TRANSVAAL) DIAMOND 
MINE. 


By StarrorD RansoMg, M. Inst. C.F, 


My excuses for giving a description of the Premier 
(Transvaal) Diamond Mine at the present time are :—(1 
It is by far the largest diamond field ever discovered. 
(2) The conditions under which it will be worked differ 
somewhat from those obtaining elsewhere. (8) Orders 
for machinery and plant to the amount of about a quarter 
of a million sterling have already been given out for this 
mine. (4) The whole of these orders, with the exception 
of the belt conveyors, have been placed with English 
manufacturers. (5) The contracts already given out are 
only forerunners of others that are to follow. 

Although just now it would be premature to give a 
detailed account of the machinery to be employed, and 
the design and arrangement of the plant, I have men- 
tioned above five valid reasons why the British engineer, 
and especially the manufacturing engineer, should be able 
to form an appreciation of the importance of this 
wonderful mine. 

To begin with, it must not be confounded with the 
Premier Mine at Kimberley, which is one of the De 
Beers group. The Premier (Transvaal) mine is situated 


close to Pretoria, and the first pes apy of the existence 
of diamonds at that spot was made in 1897, 

“Tf you sit down on the crest of the southern Elands. 
fontein hills, and look out on the veldt in front of you, 
you cannot help seeing another Kimberley,” said one 
“Jim” Pippin, a practical mining expert to Mr. Leo 
Weinthal, in March, 1898. That oped has now been 
fulfilled, for the country thus referred to was the site 
which the Premier mine occupies to-day. And the area 
of this one blue “pipe” is more than large enough to 
contain the combined areas of the whole of the De 
Beers group of Kimberley mines. 

About two years ago, when I was acting as Special 
Commissioner of THE Enoainezr in South Africa, [ 
had occasion to suggest that in this Pretoria mine the 
De Beers Company would for the first time come face to 
face with an important competitor. Ina year from now 
that event will have come to pass, for when the plant now 
on order is fully at work the output at the new Premier 
Mine should be at the rate of something over two million 
pounds worth of diamonds per annum. 

In 1898 the property now covered by the Premier 
(Transvaal) Mine could have been bought for £25,000 
from the Boer farmer, Herr Joachim Prinsloo, whose 
little daughter owned it. But Boer like, he would not 
allow the vestige of a prospect to be made, and so the 
Johannesburg magnates could not be induced to find the 
money. Murder will out, however, and just before the 
war enough became known of the value of this property 
to make certain people eager to possess it. The war, 
however, stopped alf negotiations, and when peace was 
declared, three years later, the slim Joachim doubled his 
price, and then added another £5000. The property wis 
eventually bought for £55,000 by Mr. Thomas Cullinan 
and a few friends, and prospecting was really only started 
on at the beginning of 1903. 

This mine at the surface is situated in a shallow oval 
hollow, suggestive of the crater formation, noticeable with 
many of > ao blue pipes, and-its workable area covers 
4002 surface claims of 80ft. by 80ft. The formation is 
proved to be that of the true diamond pipe, a core of 
erupted diamondiferous blue ground ascending in an 
irregular section to the earth’s surface, with a “horse,” or 
core of barren rock, running up the centre. 

Though stones of the best quality have been 
found at the Premier Mine, the general run of the 
diamonds recovered is not of a very high grade, mainly, I 
understand, owing to the nature of their crystallisation. 
Such as they are, however, they command a ready market 
at an average rate of 27s. per carat. The yield up to the 
present comes out at the rate of about nine-tenths of a 
carat per load, and the cost of mining does not exceed 
2s. 6d. per load. 

Below I give in tabular form the results of working, by 
the rough-and-ready methods that are now being used at 
this mine, for the first nine months of this year :— 

Loads Yield, 
washed, carats, 
January ... 
February ... 
March 
April ... 
a eos 
Sao ea 
July ... 
August... 
September... 
October... 

Though the above table shows something less than one 
carat to the load, it is claimed that a certain portion of 
the property will yield 5 carats to the load. Certain it 
is that when the elaborate plant now on order is in opera- 
tion the percentage of diamonds saved will be greater 
than at present, and the yield per load consequently 
greater than by the existing means. 

There are many important economic factors in connec- 
tion with this mine which allow of its being worked at a 
lower cost than any other. First, it is in the heart 
of the coal-producing centre of the Transvaal, and its 
fuel will be obtained at the cheapest possible rate. 
Then the blue ground at Pretoria is far more 
friable than that at Kimberley. The compression 
at the great depths from which Kimberley is drawin 
most of its diamonds is so intense that the blue groun 
recovered is to all intents and purposes hard rock. Before 
this ground can be treated by the crushers it has to be 
laid out on “floors” and exposed to the weather for 
twelve months, and to maintain the autonomy of their 
working the De Beers Company are obliged to keep a 
running stock of blue ground representing four millions of 
pounds worth of diamonds continually on these floors. 
The cost of handling this vast quantity of stuff, carrying 
it from the pit head to the floor, dumping it there, turning 
it over from time to time, and then bringing it back to the 
machines, the huge space required, the enclosing of it, the 
maintaining and guarding of the extensive boundaries, 
the hauling appliances, and the army of “ boys” entailed in 
this process, will all be avoided at the new Premier Mine 
as the ground there is sufficiently tractable to be crushed 
by the machinery as it leaves the mine. 

The average cost of underground mining at Kimberley 
for the last dene years is just over 8s. per load, and of 
surface working just over 3s. 3d. 

The saving to be effected by the Premier Mine on the 
above figures would seem to be based upon: (1) Cheaper 
coal; (2) no underground mining; (8) softer ground ; and 
(4) improved appliances. Though the area of the Premier 
pipe is so great that there need be no question of under- 
ground working for scores of years to come, it is as well 
to give the facts and estimates as to its possibilities. The 
blue ground has been proved by bore holes to the depth 
of 1000ft., and diamonds have been extracted at 500ft. 
As this mine, however, is of the pipe formation, there is 
no reason to suggest that the blue diamondiferous forma- 
tion does not run down indefinitely into the earth ; that is 
to say, beyond. the limits of practical deep mining as 
known to-day. There are said to be 20,000,000 loads of 





ground “ in sight” at the present time, and that, working 
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Parsons type, and no balance pistons are required, as the | at A, B, and C.- The-inner face of one plate is recessed 
steam pressure is practically the same on Poth sides of | at D, along the sides and ends of the segmental openings, 
the running wheels. The thrust of the shaft is therefore | so that when the plates are bolted together a groove is 
so small that it is easily taken by a ball-thrust bearing. | formed in the side and end walls of the openings. A 

The steam passes through a separator, an inlet valve, | ring E encircles the disc. _ The nozzle passages are 
and a regulating valve, and then enters the high-pressure | situated in the openings A, B, and C, their shape and size 
section of the turbine. From the ring channel in the | being determined by nozzle members F,G, and H. The 
turbine head the steam flows through the firet set of | members F and G are adjusted to the ends of the 
stationary vanes, which are rigidly attached to the head; | openings and have projecting flanges I, which fit into 
these give it a tangential direction and give the necessary | the channels at the ends and bottom of the openings 
velocity by a partial expansion. The steam then flows in | formed between the discs. Theintermediate members H 
a full cylindrical belt, interrupted only by the vanes on | have angular flanges fitting the recesses at the base of the 
the firsts running’ wheel; thence it’ goes*to the] next! openings. These flanges are secured in position by rivets. 


the mine out to a depth of 400ft., 100,000,000 loads will be | 
obtained. Even at that depth this mine will not have | 
reached one-sixth of the depth already attained at 
Kimberley. It is for these reasons that I recommend 
the manufacturing engineer to keep his eye on this mine 
and its requirements ; for assuredly a second, and possibly 
a larger Kimberley, has been found, and it must prove a 
good and permanent market. 

At the beginning of this article I stated that the time 
had not come for a detailed description of the plant. 
This is due to the fact-that several of the machines are 
said to contain new features which for the moment are 
in process of elaboration. As this plant, however, is, 




















Fig. 1—-HOLZWARTH STEAM TURBINE 

| stationary disc, and so on to the end of the casing; it is | The forms of these three types of nozzle members are also 
then led to the low-pressure section, through which it | shown enlarged in Fig. 2. 

passes in the same way. This section, however,tas anj| One of the revolving wheels is shown in Fig. 8, and in 
| additional nozzle for the admission of live steam in case | their design it is important to keep them as light as 
| of overload. This admission is controlled by the governor, | possible. Each whee] is built up of two steel plates bolted 
| and it exerts no back pressure to the steam from the high- | to a cast steel sleeve mounted upon and splined to the 
| pressure section, but rather serves to induce the flow of | shaft. The outer edges of the plates are flared out to form 
the latter. flanges and are riveted together, with spacing blocks 


with the exception of the belt conveyors, which are 
being “made in Germany,” all British, I give below a 
list of the machines and appliances and the firms who 
are making them :—Messrs. Mechan and Co.: Steel build- 
ings, coal bunkers, tanks. The Clyde Structural Iron Co.: 
A steel building, a crane. Messrs. A. F. Craig and Co.: 
Hauling gear. Messrs. F. and W. Smith: Wire ropes. 


The Hadfields Steel Foundry, Limited: Crushers, gyratory | 
type. The Chatteris Engineering Company: Crushing | 
rolls—McLelland’s patent—grizzleys, pulsators, water | 
chutes, pudler rolls, automatic greasers, grease tables. | 
Messrs. Fraser and Chalmers: Washing machinery. 
Messrs. Tangyes: Pumps for washing plant. Mr. G. F’. | 
Zimmer, Germany: Belt conveyors. Messrs. Osborne | 
and Co.: Carrying drums and shafts. Mr. J. Adamson: 
Cranes. Messrs. Cole, Marchant and Morley: Main 
driving shafts and pulleys. Messrs. Crompton and 
Co.: Electrical power and lighting plant, including Bellis 
engines. Messrs. Babcock and Wilcox: Main boilers. 
Messrs. Fullarton, Hodgart and Barclay: Main driving 
engines. Messrs. Marshall, Sons and Co.: Workshop 
engine and boiler. The machine tools are divided 
between a variety of firms. 

The total weight is about 4000 tons, and most of it is | 
due for shipment early in, the year. The whole plant | 
should be in full swing by January 1st, 1906. It is satis- | 
factory to note that, in spite of the keen competition for | 
South African orders and the oft-alleged shortcomings of | 
the British manufacturer, practically the whole of ~mag 
large order has been placed in his hands. One thing, 
however, I should like to know, for I have worried over it | 
for more than two years and can find no solution—Why | 
is it that we cannot secure orders for belt conveyors in | 
England? | 








THE INTERNATIONAL EXHIBITION AT) 
ST. LOUIS. 
No, XXIV.*—STEAM TURBINES, 

Tur mechanical exhibits at the St. Louis International 
Exhibition include a number of steam turbines, represent- 
ing four different makes. The De Laval, the Curtis, and 
the Parsons-Westinghouse turbines are well known, but 
the fourth is a new type and is actually the first of its 
type ever built. It is the design of Mr. Holzwarth, of 
the Hooven, Owens and Rentschler Company, which 
company also exhibits its first vertical Corliss engine, and 
this has already been described in Tue Enaineer of 
September 2nd. Much has been heard of this machine, 
which was not installed until long after the Exhibition 
was opened, and it was generally supposed that it was to 
be a Rateau turbine of American construction. This, 
however, proves not to be the case. It is a compound 
turbine with high and low-pressure sections mounted on 
a horizontal shaft which carries the generator. It runs at 
1500 revolutions and has a normal capacity of 1000 kilo- 
watts, with a maximum capacity of 1500 kilowatts. It 
drives a Bullock three-phase generator of 6600 volts, 
25 cycles. The turbine portion of the unit is 24ft. din. 
long and 7ft. 8in. wide, weighing 86,0001b.; the entire 
unit, including generator, is 40ft. 3in. long, 9ft. 8in. wide, 
and weighs 162,000 lb. It is designed to work with 185 lb. 
initial steam pressure and 28in. of vacuum. Fig. 1 is a 
view of the complete machine. 

The Holzwarth turbine is of the same class as the 
Parsons, Rateau, and Curtis machines, being of the multi- 
stage axial flow type; it has a number of stationary discs 
and running wheels, both of these having vanes around 
the circumference. But, while in the Parsons turbine the 
steam is expanded in both the discs and the wheels, the 
Holzwarth turbine gives expansion only in the stationary 
dises, the radial depth of their vanes being increased to 
provide for the increased volume of steam due to 
expansion. The number of wheels is less than in the 

| 











* No, XXIII. appeared November 25th. 


The stationary vanes have a varying radial 
height, increasing in the direction of the flow of steam, 
thus allowing the steam to expand within the vanes. At 
the same time they guide the steam under such a small 


jangle that the force with which the steam impinges | 


between the flanges and spacing sleeves~at the wider 
part. The spacing blocks carry the vanes, which have 
lips entering the channels A A in the blocks, while the 
sides of the vanes rest upon the flanges of the wheel. A 
band B encircles the edge of 
the wheel, the outer edges 
of the vanes being recessed to 
receive this band. The vanes 
are milled on both edges. 
The bearings for the tur- 
bine shaft are made with 
cylindrical shells, but those 
for the generator shaft— 
having greater weight to 
carry—have spherical shells 
to ensure their alignment. 
The oil is fed to the bottom 
bushings under a slight pres- 
sure, and flows with the 
rotating shaft up to the cap, 
whence it flows back to the 
oil outlet. The three shafts 
—for generator and high and 
low-pressure sections—of the 
turbine are connected by 
flexible couplings. A special 
form of bearing is used to 
prevent the leakage of steam 
along the shaft and the leak- 
age-of oil-ftom the bearing 
into the turbine. This is 
shown in Fig. 4. A sleeve 
Ais secured to the shaft by 
set screws, and projects into 
an annular recess in the 
collar B, which projects from 
the head of the turbine cas- 
ing, being fitted against a 
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packing ring C, which pre- 
vents leakage at this point. 
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Fig, 2-HOLZWARTH TURBINE—FIXED DISC 


upon the vanes of the adjacent running wheel is as 
effective as possible. The vanes are of drop-forged 
steel, milled to shape and secured by rivets. When they 
are in place the disc and vanes are ground on the outside 
edges, and a steel ring is shrunk around them. From the 
low-pressure section the steam goes to the condenser. 

As already explained, the turbine has a series of 
stationary discs and revolving wheels, both of which have 
their rims fitted with blades or vanes. Fig. 2 is a view of 


one of the stationary discs, with three sets of nozzles, and , 
a part of the surface removed to show the adjustment of | 


the nozzle section. 


The disc is — of two plates 
bolted together, and haying segmenta 





Inside the collar is a packing 
around the shaft at D, which 
is set up by a threaded 
sleeve or gland to form a 
stuffing-box. Upon the collar 
B isa threaded flange for the 
sleeve E, which fits a recess 
in the face of the shaft bush- 
ing F. Packing is inserted 
at Gand H. Drip flanges J 
project from the bushings 
and a duct leads to an out- 
let K in the pillow block 
for the escape of the oil 
from the bearing. Steam 
escaping along the shaft must pass over the sleeve A and 
then under the collar B before reaching the packing D, 
and by this time there will be sufficient condensation to 
prevent material leakage. Any leakage which does occur 
is pocketed in the space enclosed by the ring E, and 
serves to expel any oil dripping from the bearing at J 
through the duct and opening K, thus preventing the oil 
from accumulating and creeping along the shaft into the 
turbine. ; 

The high and low-pressure shafts and casings are held 
rigidly only at the cool or exhaust end, so that they are 
free to expand against the direction in which the steam 
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openings, as shown | flows. This expansion is provided for also in the flexible 





590 


THEENGINEER 


Dec. 16, 1904 





————.. 





; . | - 
couplings of the shafts. A stuffing-box of the form shown | a hollow shaft, the latter being driven by worm gearing 


‘in Fig. 4 is used at each of the four places where the | from the turbine shaft. 


shaft enters the steam chambers. 


The governor, shown in Fig. 5, is driven directly by 


The solid shaft is shifted by the 
governor sleeve, so that the friction wheel and disc onl 
come into contact when the angular velocity changes. If 


the turbine shaft. At A is the governor spindle, with a this change is relatively great, the sleeve will draw the 
sliding sleeve B connected to the valve mechanism. The | wheel towards the rim of the continuously revolving disc, 
casing C encloses the governor, and D is a cross spindle | and will quickly drive the stem of the regulating valve. 


passing loosely through a hole in the governor spindle. 


In this way the intensity of action of the governor is 


‘The weights E slide on the cross spindle, and have collars varied as required. When the angular velocity falls below 
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Fig. 3-HOLZWARTH TURBINE—REVOLVING DISC 








F. The caps G on the ends of the cross spindle allow of 
adjusting the compression of the helical springs around 
this spindle, which oppose the centrifugal force tending to 
throw the weights outward. The two arms H are pivoted 
to the casing, and have rollers fitting the groove between 
the collars on the governor weights. These arms are 
pivoted on the shaft I, which has other arms J, carrying 
rollers fitted to a groove on the sliding sleeve B. At K 
is a collar attached to the governor spindle, and having 
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Fig. 4—TURBINE BEARING 


ribs which mesh with other ribs on the sleeve B; steel 
balls, set in the grooves formed by the ribs, reduce the 
friction due to the sleeve sliding in the spindle. The 
weights have guide wings engaging with rollers L, carried 
by the casing C. 

The regulating valve is not operated directly by the 
governor, for the reason that a direct-acting governor has 
not an equal resistance for all positions, and does not 
make the angular velocity.of the turbine independent of 
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a certain percentage of the normal speed, the friction disc 
is drawn back by the governor; the regulating valve 
remains open and the regulating mechanism stops, 
although the shaft is still running. The governor shuts 
down the turbine when the speed exceeds 24 per cent. 
above the normal, so that no auxiliary safety or emergency 
governor is necessary. 
The main regulating valve is a double-seated balanced 
poppet valve. The steam is admitted from the inlet into 
| a chamber at the centre of the valve, and openings at the 
| top and bottom of this chamber contain the valve seats. 
Below the main valve, and forming a part of it, is the 
by-pass valve, which controls the steam supply to the by- 
pass nozzles in the low-pressure section of the turbine. 
This is also a double-beat poppet valve. 








DESTRUCTION OF A MISSISSIPPI BRIDGE 
BY WIND. 


THE probable wind pressure involved in the wreck of the 
High Bridge over the Mississippi River on Smith-avenue, St. 
Paul, formed the subject of a paper read by Mr. C. A. P. 
Turner before the American Society of Civil Engineers on 
December 7th. The bridge was built in 1887, and a reason- 
able factor of safety was allowed in the design for the 
maximum wind pressure required by the stand: specifica- 
tion ; but on August 20th last.a portion of the viaduct was, 
presumably, destroyed by ‘wind. The bridge is a deck 
structure of wrought iron, 2770ft. long, and runs north-west 
and south-east. The north-west portion is of the viaduct 
type, with riveted spans of 80ft. and plate girder tower spans 
of 40ft. Four-leg towers alternate with two-leg bents for 
supporting the girders. The portion of the viaduct over the 
river consists of four 250ft. pin-connected deck spans of the 
sub-divided Warren type, 30ft. deep and 22ft. from centre to 
centre of trusses. The floor beams are at 12ft. 6in. centres. 
The tower supporting the shore end of the south-east 250ft. 
span hasa base of 55ft. transversely, and of 50ft. longitudinally, 
and a height of 129ft. from the top of the pier to the bottom 
chord of the truss. As these trusses were 30ft. deep, the 
roadway at this point was 160ft. above the pier, and about 
180ft. above the water. From this tower towards the bluff 
there was one 170ft. pin span and two 60ft. plate girder spans. 
The bridge carries a 25ft. roadway and two side paths 8ft. 
broad each. The trusses were designed for a live load of 
80 1b. for the roadway and the walks in the 250ft. spans, 
90 Ib. in the 170ft. span, and for all shorter spans 100 lb. per 
square foot. A pressure of 4501b. per lineal foot was allowed 
for the wind pressure when designing the lateral bracing, two- 
thirds of which was assumed to act on the loaded upper 
chord. An efficient system of sway rods was also provided 
in the 250ft.span. The result of the accident was that a 
tower frame was overthrown and badly twisted, the 170ft. pin 
spans and the 250ft. pin span being also overthrown. From 
an examination of the broken structure, the author considers 
that the end of the 250ft. span resting on the two-leg bent 
was pushed off its support, and the wind acting on the loose 
girder—which has an area of from 10,000 to 11,C00 square 
feet—and with the help of the 250ft. leverage, twisted the 
tower bent supporting the other end from its seat, the falling 
mass pulling the smaller girder spans down the hill. An 
examination of a two-leg bent similar to the one where the 
accident happened shows that the 250ft. span rested on a 
nest of eight rollers 2jin. diameter, with the usual spacing 
bars on the sides. The only method employed to prevent 
lateral movement of the rollers was a bar riveted to the cap 
on each side, and a recess in the shoe above from }in. to gin. 
in depth. Provision had been made for a 1fin. guard bolt 
each side of the shoe, but no bolts were found in place. On 
the windward side of the two-leg bent where the accident 
occurred only one roller was left, while’‘on the Jee side there 
were seven. It was also observed that the span was anchored 
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Fig. 5—-TURBINE GOVERNOR 


the load. While the indirect action is more complicated, 
it is held to be justified where extremely close regulation 
is necessary, and when the moment of inertia of the 
rotating body is very large, as in a steam turbine. In 
this turbine the stem of the regulating valve is driven by 
means of bevel gears by a shaft supported in roller bear- 
ings. On. this shaft is a friction wheel which can be 
moved across the face of a friction disc by a sleeve and 
bell-crank lever. The friction dise revolves continuously, 
and is keyed to a sliding shaft driven by a coupling from 


by one bolt on the outside of the windward shoe. The author 
says there is no evidence of boltsever having been in the other 
three holes. He states that an uplift on the windward side 
would be accompanied by a reversal of stress in the bottom 
chord, and with the slight resistance of the bolt, the shoe 
would be pulled from the cap and the rollers displaced, as 
appears to have been the case. It..is shown by the calcula- 
tions given in the paper that the computed uplifts—for the 
wind has been assumed to be blowing upward—is 15 per cent. 
greater than the reaction due to the weight, and even if 





allowance is made for some slight resistance due to the 


expansion connection of the stringers to the beam, the wind 
pressure was still 10 per cent. greater than necessary to haye 
caused an accident. It is estimated that the laterals 
were not stressed more than 23,000 lb. to 25,000 Ip, 
under the assumed forces. As the floor has an upward 
incline, it is thought that the angle of action of the wind may 
have been greater than that assumed, namely, 30 deg., and in 
that case the disaster would have been caused by a much legs 
pressure than 27 lb. per square foot, which has been assumed 
for the calculations. Furthermore, there may be a consider. 
able error in supposing that the pressure acted uniformally 
over the whole surface, and if it is assumed thatthe pressure 
was greater at the end of the structure, it is evident that the 
average pressure necessary to cause the wreck might be 
materially less than the 27 1b, used in the calculations. 








LITERATURE. 

The Metric Fallacy, by Freperick A, HaLsey, and the 
Metric Failure in the Textile Industry, by Samvuet §, 
Date. D. Van Nostrand Company, New York. 1904. 

Tue joint authors of this book have produced a volume 
which is the most complete indictment of the metric 
system that we have seen. From the preface we learn 
that it is an “outgrowth of a paper presented to the 
American Society of Mechanical Engineers in 1892,” 
The second portion “is believed to be the first critical 
anti-metric analysis of the system from the standpoint of 
the textile industry that has been made.” The book 
possesses the special merit that it has been written by men 
who understand commercial conditions. They do notargue 
against the metric system on abstract principles. They 
consider what it can do; what it would cost to introduce it, 
and how the price would be paid. In the main they take 
the same view as that which we have taken from the 
first, namely, that it would be the greatest possible mis- 
take to tie down any manufacturer to a single system of 
measures and weights and capacities ; and that, in short, 
mankind is so opposed to a single system that it has 
never yet been adopted or enforced in any country under 
the sun. 

It must be clearly understood that this book does not 
deal particularly with the merits or demerits of the 
decimal system, which must not, indeed, be confounded 
with metric standards. It is very comprehensive; but 
the principal object of the authors is to show that the 
arguments of those who advocate the compulsory use of the 
metric system do not apply to ordinary commercial condi- 
tions either of buying or selling or making. Thus the metric 
advocate directs attention to what he terms a hetero- 
geneous and confused mass of units in daily use in this 
and other English-speaking countries. But, as a matter 
of fact, the units which he criticises have no practical 
existence outside very narrow and strictly specialised 
circles. For the great mass of English-speaking people 
the units are very few and very simple. As units of 
length we have the inch, foot, yard, and mile. As units 
of capacity, the pint, quart, and gallon. As measures 
of weight, the ounce, pourd, hundredweight, and 
ton. It is quite true that special trades use special 
units. Thus, for example, the brewer speaks of a 
“hogshead” or a “kilderkin,” and the wine merchant 
of a “pipe,” but no one but the brewer or the wine 
merchant concerns himself with these things. We see, 
therefore, that the introduction of the metric system 
would not only affect the mercantile operations of 
the general public, but of the trades concerned. For 
example, a “pipe” of port is a foreign not an English 
standard, and unless the Portuguese wine makers were 
compelled to sell by the litre, the English wine merchant 
would be compelled to make a calculation every time he 
dealt in port. The fundamental error in the whole matter 
is based on ignorance of what takes place in the countries 
which are supposed to have adopted the metric system. 
A considerable portion of the volume before us is occupied 
with a statement of the true trading position held by the 
foreigner. The State. Department of Foreign Commerce 
at Washington has procured for the guidance of consuls 
and others a table of foreign non-metric units in con- 
tinual use in different countries where the metric 
system is nominally legally enforced. From the list we 
find that there are more than 300 units in daily use, 
and the worst of the matter is that the same names are 

iven to different quantities in different districts. Take 

for example the “ pfund,” or pound. The word has eight 
different meanings. Thus the pfund in Austria means 
1+2347 lb. English ; in Bremen its equivalent is 1:0991 lb.; 
in Frankfort it is 1°11411lb.,and so on. The ohm has 
nothing to do with the electrical unit of resistance; itis a 
measure, or, rather, six: measures, of capacity, varying 
between 49°8197 gallons English in Berlin and 13°4459 
gallons in Basle. So long as people buy and sell by such 
units it it useless to assert that the English-speaking 
people of the world are behind the age. ‘ 

A favourite argument for the adoption of the metric 
system has been that because textile manufacturers have 
not adopted it their trade suffers. It will come as a sur- 
prise perhaps to those who argue in this way to learn that 
the metric system is not exclusively used by the foreigner in 
this class of manufacture. No more crushing attack on 
it has ever been made than that contained in Mr. Dale’s 
contribution to the book before us :—‘‘ Cotton yarn 18 
reckoned by the English hank and reel; this has been 
adopted by all spinners of nearly every country. The 
price is always given in the English pound.” This is a 
translation from a German ready reckoner for textiles 
published in Barmen in 1901. The author tries to evolve 
symmetry from confusion. He gives a table of ten 
standards of length, nine of them “ells” and the tenth 
the Russian “archin.” A “Bavarian ell has 84jin. or 
84 cm. A metre is equal to 417, Bavarian inches. 
One thread of single yarn per centimetre in a 
fabric 1 Bavarian ell wide and 54 Bavarian ells 
or 45 m. long gives a length of 8780 m., and at 





60 grammes per 100 m. for No. 1 yarn English a weight 
of 2268 grammes.” Again, in the same book: “The 
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usual twist is from 25 to 80 turns per English inch. 
The expression so-and-so. many turns always means 
per Eng ish inch, and this is the universal practice in the 
trade. In order to determine the number of turns 
accurately, the number in a metre as indicated by a twist 
counter isdivided by 40, as there are 40 inches in the metre.” 
Here we have an attempt to secure a round number at 
the expense of accuracy, To quote once more: “ All 
plans to dispense with the English hank of 840 yards have 
heretofore involved the changing of our reels and skeins. 
From a practical standpoint we do not regard this as 
ssible. While theorists favour the adoption of the 
French system with 1000 m., I do not believe that 
its pis sot is possible. The cost of changing | 
our machinery and altering the yarn numbers offer insur- | 
mountable obstacles to the project. Furthermore, we do | 
not believe that the introduction of the metric system 
would be of any advantage to the spinner.” Let it be | 
borne in mind that all this refers to a country in which 
the metric system is supposed to represent the only legal 
standard. It would take more space than we can spare 
to follow this line of argument. It must suffice to say 
that Mr. Dale reproduces facsimiles of page after page 
from the table books in use abroad, which bear out the 
statement that 
The evidence presented by Europe proves that a change of textile 
standards is a task of such difficulty as to be practically impossible 
even when worked by all the might of arbitrary and despotic power, 
and confirms beyond a doubt the belief that an attempt to change 
textile standards in a free country like the United States is simp'y 
impossible, and that partial success would create confusion instead 
of contributing to uniformity. 

One of the most efficient arguments in the book is that 
urged by Mr. Halsey. Ifthe metric system is partially 
adopted that will only add another set of units to those 
already in use. But judging by continental experience 
extending over about 110 years, it is quite impossible 
either to compel or induce any nation to adopt a single 
uniform system of units. It would be about as easy to 
compel all men and all women to wear uniforms, or to eat 
precisely the same food, or live in the same hind of house. 
Experience proves that although beer might be sold by 
the litre in shops, brewers would continue to use hogsheads 
and kilderkins in the trade. All this has not evena 
remote connection with the merits or demerits of the 
metric system. It is a psychological phenomenon, and 
must be dealt with accordingly. 

Mr. Halsey has not a word to urge against the use of 
the metric system by the scientific man, the chemist, or 
the electrician. He explains in a way that is very novel | 
the, precise reason why an analytical chemist, for 
example, should regard the question from a standpoint 
quite different from that of the grocer. The chemist has 
to ascertain the weight of given quantities, the retail 
dealer has to ascertain a quantity equal to a known 
weight. Applying this to measurements, Mr. Halsey 
writes, “The scientific use of measurements consists in 
measuring existing things ; the industrial use of measure- 
ments consists in making things of a required size.” This 
is very neatly put. Again, 

The chemist places a substance in one pan and proceeds to 
balance it with his weights and rider. This is the exact opposite 
of the grocer’s use of the scales, The grocer places his weight in 
one pan first and then proceeds to balance it with the required 
amount of material. e chemist finds the weight of a given 
mass of material; the grocer finds the mass of material which 
shall have a given weight. Because of this difference the grocer 
has but few weights. He deals with halves and quarters of a 
pound or ounce, and with no other fractions whatever. . The | 
‘hemist, on the contrary, must be prepared to deal with all pos- 
sible fractions, and with the same degree of facility in all cases. 

A prominent fact overlooked in the controversy is that, 
as a rule, the weights and meagures of a country are 
survivals of the fittest. Useftii, changes are always 
adopted. Quantities which are not favoured are not used. | 
For example, in our own country no one outside a very 
natrow circle has anything to do with troy weight. No 
landsman uses a cable, or a knot, or a fathom, as a unit of 
length ; but these units are valued by sailors, because 
their mention establishes at once a mental concept 
which can have no existence for the landsman. 

There are 231 large octavo pages in this book, and 
every page contains an argument against the compulsory 
adoption of the metric system in the United States. We 
do not believe that it is possible to write anything which 
can act as an efficient counterblast to this book. The 
case is simply overwhelming against a compulsory metric 
system. Evenif it were conceded that the metric system 
was superlatively good, that would not suffice to secure 
its complete adoption.” That it is well adapted to the 
language and purposes of scientific thought we freely 
concede. That it is desirable that all scientific men 
should use one system of units is highly desirable, even 
necessary, just as they have been driven to Greek and 
Latin for names. But to insist on.the popular use of the 
metric method is as wise and as likely to succeed as an 
attempt to make every cottager call his vegetables and 
flowers by their Latin or Greek names. 

Finally, we heartily recommend this book alike to the 
friends and the enemies of the metric system. The latter 
will find much to think about, and will, perhaps, realise 
the true nature of the task which they wish to perform. 
The former will find their hands strengthened, and, like 
ourselves, will rise from a perusal of the book confirmed 
in the conviction that the objection to the English system 
is based on ignorance of its true powers, and that it is 
about as well to attempt to limit the range of units in use 
by a nation as it would be to insist that a carpenter 
shall use only one set of tools, a physician one kind of 
remedy, or arailway one type of locomotive. The mistake 
lies not in advocating the metric system; but in not per- 


ceiving the naturé’of its limitations, and in attempting to | 


extend it into an industrial field to which it is not suited. 
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this power shall, in the future, have become too small io 
deal with the increased traffic which is confidently looked 
forward to, it will be no difficult matter to extend the 
buildings so as to include additional machinery. 

We ‘have already dealt at length in the preceding 
articles with the generating station and the permanent 
way. It will therefore not be necessary to go into there 
matters in detail in the present instanee. We may here 
repeat, however, that the alternators are designed to 


THE ELECTRIFICATION OF THE METRO. 
POLITAN RAILWAY. 
No, V.* 

In the first four articles of this series which appeared 
in our issues of the 12th, 19th, and 26th February, and the 
11th March of this year, we gave a detailed account. of 
the work done‘in the electrification of the Metropolitan 
Railway. At thé time those articles were appearing the 
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Fi-. 1—ELECTRICAL TRAIN—METROPOLITAN RAILWAY 


generate direct three-phase current at 11,000 volts. One 
of the combined sets is shown in Fig. 2 below. At 
this pressure the current is eventually to be transmitted 
through three-core armoured cables to nine sub-stations 
placed in different positions on the railway. The 
majority of these are erected and at work. In these sub- 
stations the high-tension current will have its pressure 
reduced by static transformers to 440 volts, and at this 
pressure it will be supplied to rotary converters, which, 
in their turn, will produce diréct current at a pressure of 
from 550 to 600 volts. The direct current is then supplied 
to the lead and return conducting rails on the permanent 


power station at Neasden had no machinery in it at all. 
The boilers were being erected, and the machinery being 
slowly delivered, but nothing was completed. On Tuesday 
last, however, such has been the progress made in the 
meanwhile, the first electrically-propelled train, carrying 
public passengers, was run, with great success, from 
Baker-street to Uxbridge and back. 

The chairman and directors of the Metropolitan Rail- 
way invited a large number of railway engineers and 
officials and others, first of all, to lunch with them, and | 
afterwards to make this first public trip on the converted 
It will be remembered that the power station is to 
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Fig. 2—S000-H.P. TURBO-ELECTRIC GENERATOR 


be equipped with steani, tarbo-électric generators of 5000 | way: Both of these rails are, it will be remembered, 
horse-power each. Of these combined sets two are at | insulated from earth. 
present eregted and at work, while the cther two are-it’}' *The rolling stock which the Metropolitan Railway 
the course’of being installed by the British Westinghouse | Company has had specially constructed for the electric 
and Manufacturing Company. Eventually, these four | service is similar in many respects to that employed on 
generating sets will work the traffic over the 27 miles of | other electrically-driven lines. In our issue of the 12th 
line which are to be operated electrically. The four sets | February last we gave engravings showing the exterior 
will together have a capacity of 20,000 horse-power, with | and interior of one of the coaches. Jn Fig. 1, above, is 
an overload capacity for short periods. When, however, | shown a view of the train in which the opening trip was 
* No. IV. appeared llth March, 1904. made on Tuesday last. No electric locomotives are used 
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but there is a motor car at each end of the train. Each 


motor car runs on two bogies, and each axle is equipped | 
with a motor. The weight on each axle is about 10 tons, 
and the motors are sufficiently powerful to slip the | 
wheels. An acceleration of 3ft. per second per second 
will, we are informed, be possible, but it is anticipated | 
that an acceleration of not more than 1}ft. per second per | 
second will be employed in ordinary working. The con- 
trolling mechanism is extremely ingenious, though at first 
sight somewhat complicated. No high-tension wires 
come into the driving cabin. The highest pressure used | 
there is 14 volts, obtained from a secondary battery 
charged off the lighting circuit. The working controller 
is quite small, and its use is only to itself actuate the main 
controller. This is brought about by a combination of | 
air pressure and electro-magnets. The controlling lever | 
in the cabin must always be held in the hand, otherwise 
the current is automatically cut off. The air pressure 
used is some 80 1b. on the square inch, and we are 
informed that, so far, everything has worked most satis- 
factorily. 

The cars are well lighted, and are roomy and comfort- | 
table. They are of two classes, and are 52}ft. long, being 
arranged with both transverse and longitudinal seats. 
The ends of the cars are provided with sliding doors, and 
swing gates lead on to the car platforms. We noticed | 
that the footboards projected some inches on to the plat- | 
forms so that accidents by falling between the carriage 
and the platform while getting into or out of the coaches 
is an impossibility.. The superior class non-smoking cars | 
are upolstered in green moquette. 
leather is employed. All the second-class have buffalo 


hide covered seats, and only differ from the super‘or class | 


cars in that the decorative work is less elaborate. Elec- 
trical heaters, fixed under the seats, are installed in every 
ci. Every. possible provision has been made to ensure 
ful protection against fire. Sheet*steel "panel, asbestos 





Fig. 3-BOILER HOUSE—NEASDEN POWER STATION _ 


and otker non-inflammable materials have been intro- 
duced wherever p>ssible or necessary. All the stock has 
b2en built at Birmingham and Manchester by the Metro- 
politan Amalgamated Railway Carriage and Wagon Com- 
pany, Limited, under the immediate direction of the 
railway company’s carriage and wagon superintendent. 

We can offer nothing but congratulation to the com- 
pany and to all concerned in connection with the trial 
trip, which we had the pleasure of accompanying. 
Everything went without a single hitch. Uxbridge was 
reache] without a stop from Baker-street in just over 
thirty-three minutes. Whenever speed was called for it 
was forthcoming and there always appeared to be plenty 
of power in hand. Having regard to the fact that the 
xpecial train had to be sandwiched in between the 
ordinary traftic, high speeds over long distances were 
nos attempted. Forty miles an hour were, however, 
exc2eded on several occasions. 


We may add, in conclusion, that the organisation of all | 


the work has been in the hands of Mr. A. C. Ellis, the 
general manager of the company, and that he has been 


assisted by Mr. Thomas Parker, the consulting electrical | 
engineer, and Mr. C. Jones, who has been appointed chief | 


clectrical cngineer. Mr. E. P. Seaton, the company’s 
engineer, has had the direction of the line works, and Mr. 
A. Ingram, the carriage and wagon superintendent, has 
supervised the construction of the rolling stock. Itis the 
company’s intention to iatroduce the electric trains 
gradually, and to remove the steam trains as this becomes 
possible. We gather that the commencement of the 
electric service will take place early in the New Year. 








GLAscow UNIVERSITY ENGINEERING SocieTy.—At a meeting of | 


this Society held on Thursday, the 8th inst., at tho University, 
Mr. Andrew Home Morton, Assoc. M.I.C.E., A.M.I.E.E., delivered 
a paper, entitled: ‘‘Some Notes on Sewage Plant.” The paper 
dealt with the plant installed and employed in the treatment and 
purification by chemical precipitation of the sewage of Glasgow on 
the north side of the river. In view of a visit of the University | 
Engineering Society to the Partick pumping station and the 
Dalmuair outfall works, both of which are very important parts of | 
the western district sewage scheme, put into operation in May, 
1901, the author described the plant and machinery at these places | 
in detail. The plant at the eastern outfall works, Dalmarnock, 
was also described, chiefly to show the great value of the ten-years’ 
experience of working gained on. these works, and utilised in 
designing the larger works and equipment of the western district 
sowage system. The paper was illustrated by lantern slides from 
photozraphs and plans of tho works, 


| the coming ‘year. 


| features of the French automobile industry. 
| portance of this business may be estimated by the fact 


| with 26,537,000£. in 1902. 
| would appear as if the motor car trade were in a highly 


In the smoking cars | i 
| find that this happy state of things is chequered by 


MOTOR CARS IN PARIS, 
(By our Special Correspondent.) 
: No. L. 

In making our usual ‘annual survey of the progress 
accomplished by the motor car industry, as judged by the 
vehicles exhibited at the Paris Show, we are first of all 
struck by the rapidly growing importance of this great 
automobile fair. It is, indeed, something more than a 


| show or an Exhibition, for while the general public crowd, 


at times, by tens of thousands in the huge Grand Palais, 


| attracted by the art displayed in the arrangement of 


stands, and by the pleasing effects obtained with _ in- 
numerable electric lights, there is an incessant stream of 


provincial and foreign visitors—the English and Americans | 


predominating—who come to spend money on the pur- 
chase of cars. 


done at this show is enormous. Orders for thousands of 


| pounds are given out every day, and most of the leading 


firms seem to have sold forward their production for 
The amount:of business being done 


with foreign countries is oné of the most encouraging 
The im- 


that the value of motor cars exported from France during 
the first ten months of the year was 60,839,000f., as com- 
pared with 43,849,000f. in the similar period of 1903, and 
On the face of it, therefore, it 


flourishing condition. Nevertheless, if we follow the 
fortunes of the industry through the entire year we shall 


periods of deep depression, when the trade is suffer- 
ing from all sorts of ills that are usually summed up 


|in over-production and financial troubles. This difficult 
| period usually begins with the end of August, when 


people have ceased purchasing touring cars, and lasts 


until the show; that is to say, for three full months. 
At that. moment makers have filled their seavcn’s 


contracts, and must continue to manufacture to keep | 


down working costs, with the result that a consider- 
able number of cars are turned out during this period 
which can only be disposed of by sending them away. to 
the English Colonies and. foreign’ countries. So far as 
buyers nearer home. are concerned, these cars lose some- 
thing of their value owing to the fact that the new models 
will soon be on the market. : 

It can hardly be said that this question of over-produc- 


tion affects the leading firms who-have a universal repu- | 


tation, for the cars will always ¢ommiand «a good price, 


a3d the output is usually sold forward: at the beginning | 
But the situation is undoubtedly less satis: | 


of the year. 
factory for that rapidly increasing class’of makers who 
find at the end of the season that.their profits are partly 
swallowed up by the large number. of cars that are left 
on their hands. It is here, also; that we can find some 
explanation of the financial troubles which have recently 


| been hanging over the automobile industry. Seeing that 


the industry is of ‘somewhat ‘a ,precarious character for 
those whose position does not ‘€nsure their selling the 
whole of their production, it is evident that there is always 
a risk’of the profit on the year’s working being much less 
than would seem to be warranted by the margin between 
the cost’ of production and the’selling price. When a 
firm’s capital is small there is alw&ys enough to be made 
to pay a fair return in the case of vehicles that meet with 
public favour, but the larger the capital the more difficult 
It is to secure a satisfactory return, unless, of course, a 
concern increases its productive capabilities ‘to meet a 
growing business. This is the case with every one of the 
firms who-are doing a flourishing trade. In many 
instances compasties have been created with big capital 
to build up a business, atid some of them are now trying 


| to raise further money. to avoid difficulty. No branch of 
| the engineering industry is more deceptive, or is caleu- 


lated to give rise to more disappoiritment, than the manu- 
facture of motor cars. At the same time, there is nothing 
capable of giving a bigger return upon capital than an 
automobile concern, subject to its first of all building up 
a sound reputation, and extending its manufacturing 
facilities without calling in any considerable outside 
financial support. 2 

_ This somewhat uncertain character of the motor car 
industry must continue so long as makers are obliged to 
put new models on the market every year. The new 


Unlike most other Exhibitions the business | 


types of car depreciates the old ones, or, at all eventg 
render their sale more difficult, and thus the Paris Show 
means that an enormous amount of capital, represented 
| by a part value of the unsold cars, must be written off for 
depreciation. It is clear, therefore, that makers have 
every interest in seeing the cars reduced to a settled type, 
They will not only save the depreciation, but will avoid 
the expense of developing new models, which represents 
a no small item in working costs. Nevertheless, the fact 
that the motor car is not yet perfect induces the public 
to look for improvements, and the introduction of new 
features is a recommendation for the cars. Despite the 
advantage which makers have from a business point of 
view to adopt what may be regarded as improvements, 
it is noticeable at the show that several of the big firms 
| are exhibiting cars which are almost identical with their 
previous types. Hven such a firm as Panhard and 
| Levassor, who can hardly be accused of neglecting the 
| smallest chance of improving their vehicles, are showing 
| the same types of cars as last year, with the exception of 
| a 50 h.p. chassis in which have been incorporated some 
| of the features of the racing cars that have been 
| running during the past season. Makers generally are 
| of the opinion that, with the huge factories now in 
| operation, they are not justified in changing patterns 
| which would upset the workshop routine, where each man 
| has been accustomed to a special class of work, unless 
| such change represents a real improvement; and there- 
fore, as in the case of Panhard, one type of car only is 
introduced with the new features, which will have to 
receive the sanction of users before they are adopted on 
| the other vehicles. We have, therefore, arrived at a 
| point where further progress in motor car design must 
| necessarily be slow, and to this extent we seem to be 
| reaching a period when the motor vehicle will settle 
| down to uniform patterns. There is, of course, plenty of 
| novelty at the show, for the fertility of the engineer in 
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Fig. 4—CONTROL BOARD--NEASDEN POWER STATION 


automobile construction is inexhaustible, but seeing how 
the many apparently »romising inventions of the past 
have had to give way t6 simple refinement of standard 
| mechanism, it has become almost hopeless to expect that 
we shall see any further radical changes in motor car 
| design unless something more can be done with the 
| internal combustion engine. 
We are no longer able to convey anything of interest in 
| automobile engineering practice by giving a detailed 
description of the leading makes of cars. A description 
of one taken at random would apply equally to others, so 
far as the general lines are concerned, and it is only 
when we come to look into details that we can discover 
any appreciable difference in design. It is solely in this 
critical examination of a car, to discover little points that 
| may or may not be improvements, that lies the interest of 
| the Paris Show. Most of those firms who have regarded 
| it as imperative in the past to break away from standard 
| designs are now coming back to them again, and very 
| little is heard of inventions which, at previous shows, gave 
| promise of influencing the construction of motor cars. 
| For cars of more than 16 horse-power the four-cylinder 
engine has become paramount. There seemed to be 
every room for believing, a year ago, that the three or 
six-cylinder engines would become a prominent feature, 
the former especially being regarded as certain to replace 
the two-cylinder motor, but makers and users have come 
to the conclusion that if it be found necessary to employ 
three-cylinders for the sake of getting a constant turning 
force there is no reason why another cylinder should not 
be added to obtain still better results. The automobilist 
who has driven a four-cylinder engine will never return to 
a two or three-cylinder motor. The bogey of complication 
has long disappeared with the simplifying of the engine 
and an improvement of the ignition,-while the facilities 
for locating ignition troubles, and remedying them, 
have made the four-cylinder engine just as convenient 
to handle as the two-cylinder. We will go more fully 
into this question when we come to deal with the develop- 
ments of the internal combustion engine. The problem of 
operating the valves has been solved by common practice, 
for we have not yet seen a single engine in the show 
in which the induction valves are automatic. De Dietrich 
et Cie. were one of the last to hold out for the automatic 
| inlet valve, but in their new cars even they have adopted 
valves mechanically operated on the top of the cylinder 
breech by stems fr. tappets. This practice, intro- 
duced by the Merceédés, was for some time copied by 
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— 
ceveral of the French makers. Others had the valves 
on one side actuated by one cam shaft, under the im- 
on that by placing the valve chambers on each 
f the cylinder the spreading of the gases in the 
larger space was not favourable to high compressions. 
Although the theory was plausible it has not carried 
much weight, and there is once more a growing ten- 
dency to build engines with the valve chambers on each 
side of the cylinder. . 

Having settled down to one recognised type—with four- 
cylinder engine, sliding variable speed gear, and pro- 
eller or chain drive—makers are endeavouring to 
simplify the mechanism and increase the efficiency of the 
motor and transmissions. One of the principal draw- 
backs is the accumulator with coil and trembler. The 
possible troubles from this source are legion. The 
battery may run down at an inconvenient moment. 
Good coils are not always easily obtainable. The 
trembler may need frequent adjustment. But with all 
its faults the accumulator and coil constitute the best 
system of ignition, and when running with an advance of 
ignition, the engine develops appreciably more power 
with the accumulator and coil than with the magneto. 
Nevertheless, the advantage of having an electrical 
generating machine is so considerable that the magneto 
is coming into almost general employment. For the 
moment its somewhat delicate construction rather deters 
car users from relying entirely upon this apparatus, 
although experience has shown that there is little 
trouble to be feared from any derangement of the 
magneto, and until automobilists become more familiar 
with the magneto machine it is customary to fit 
it in conjunction with the accumulator and coil, this 
latter as a reserve: The Cie. de l'Industrie Electrique et 
Mécanique, of Geneva, even goes so far as to supply three 
ignitions. On the Simms-Bosch magneto shaft is geared 
a Cométe magneto machine, which can be used either 
with the low-tension magneto or independently in the 
event of the latter failing, or is may be employed for 
recharging asmall battery of accumulators which is avail- 
able for the head-lights or for motor ignition. It is 
evident that all this complication will disappear with an 
improvement in the magneto, and so much has already 
been done in the way of giving it a greater reliability and 
efficiency that there is every probability of the magneto 
entirely supplanting the accumulator and coil in the 
coming year. It is by no means unlikely that even the 
magneto will find competition in some of the new ignition 
devices, for at the Show the Société Industrielle des 
Téléphones is exhibiting a small dynamo and sparking 
plug, coil wound, which gives sparks so hot that they were 
unaffected by oil dropping on the platinum points. There 
is no doubt that the ignition problem has now been 
cntirely solved, and that with the dynamo and magneto 
machine will disappear one of the principal sources of 
trouble, at the same time that this more efficient firing 
of the gases will assist in giving the much desired flexi- 
bility to the engine. 

This general review of the new vehicles will show that 
there is little hope of any further important changes in 
French car design. While in England makers still think 
that there is plenty of room for originality, and are trying 
all sorts of mechanical expedients for increasing the effici- 
ency of engines and transmissions, the French manufac- 
turer is regarding any new invention with perhaps an 
exaggerated critical attitude. No one knows better 
than he that the petrol car has many serious short- 
comings, and in the way of clutches, for instance, 
he would like to see a considerable improvement, 
but the industry has developed so enormously, and is 
organised upon such a vast scale, that he does not want 
tocany out any important changes to his cars unless 
they are forced upon him. The thing he has to strive 
against is competition. Every year new firms are coming 
into the industry. There is not much opening now for 
small people to start upon the manufacture of motor 
vehicles, unless they lay themselves out specially for 
light cars, and the most important development of the 
industry is the activity with which such great engineering 
firms as Creusot, Hotchkiss, Westinghouse, and 
Delaunay-Belleville are taking up the construction of 
motor vehicles. It is no longer a question of each firm 
designing cars according to their own theories. All their 
theories have been reduced to a common practice, and 
new makers who have facilities for building cars can 
turn them out as well as the old-established firms. For 
the same reason, this settling down to standard patterns 
to enable makers to monopolise foreign trade has had the 
effect of raising up an increasingly formidable foreing com- 
petition. Some of the cars exhibited by Italian, Belgian, 
and German firms are constructed upon thoroughly 
up-to-date lines, and in workmanship and finish compare 
favourably with the French vehicles. The Mercédés 
design has become the standard for imitation, and differs 
only in matters of detail. The well-known Fiat cars of 
the Fabrica Italiana di Automobili, of Turin, have already 
secured a universal reputation. The Fabrica di Auto- 
mobili “ Florentia” are constructing vehicles under licence 
from Rochet-Schneider, whose cars were originally a copy 
of the Mercédés. Another excellent car on the same 
lines is that shown by Isotta, Fraschini et Cie., of 
Milan. In Belgium the Pipe cars are acquiring a 
considerable reputation, while in Germany the number 
of makers is increasing so rapidly that this country 
likely before long to become a_ very large 
producer of cars. It can, therefore, easily be imagined 
how this growing home and foreign competition 
should have completely changed the conditions of the 
French industry during the past year or two. Having 
secured a long lead on their foreign rivals, they are 
endeavouring to maintain this position by turning out 
cars in the largest possible numbers, for which purpose 
some of them are considerably extending their works. 
One factory will shortly be producing 1800 large cars a 
year. There are at least half a dozen others which turn 
out not less than a thousand. Under these circumstances 
the unwillingness of French makers to design entirely new 
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models every year can be understood. They are trying 
to perfect the motor car by simplifying the mechanism 
and carrying out little improvements in detail, and how 
far they have succeeded in producing satisfactory and 
reliable cars will be seen in future articles. 








POWER DEVELOPMENT AT NIAGARA. 


During the summer the Ontario Power Company made 
considerable progress with its project to develop a portion of 
the energy of the Horseshoe Fall of Niagara. The scene of 
this company’s operations is in Victoria Park, on. the 
Canadian side of the river. Its plan is to take water above 
the upper rapids at a quiet portion of the river, and allow it 
to flow through two forebays, and then to and through three 
steel flumes having an interior diameter of about 18ft. These 
flumes will convey the water for more than a mile through 
Victoria Park, emptying it into a spillway, from which it 
will flow into penstocks that will conduct it to a power-house 
which will be situated at the water’s edge in the gorge, only 
a short distance below the famous Horseshoe Fall. Ulti- 
mately, as the great project nears completion, there will be 
three of the great steel flumes extending through the park 
lands, each being intended to supply a section of the power- 
house and its installation. 

The power developed in the station at the water’s edge will 
pass over cables to a transformer house and distributing 
station built on property owned by the company at the top 
of the bluff in the rear of Victoria Park. In and from this 
station all the power will be controlled and distributed. 
Nearly 12,000 cubic feet of water per second will be diverted 
from the upper river, and this will be utilised in the develop- 
ment of between 150,000 and 200,000 horse-power, as demand 
makes it necessary and advisable. In a general way, the 
development of the Ontario Power Company will be some- 
what similar to the development of the Niagara Falls 
Hydraulic Power and Manufacturing Company on the New 
York side, one of the differences being that the Ontario Power 
Company will conduct its water supply from the upper river 
through steel tubes, while the Niagara Falls Hydraulic Power 
and Manufacturing Company uses an open surface canal 
However, on the Canadian side, where the water is to be 
carried through a pleasure ground like that of Victoria Park, 
it has been deemed advisable to conceal the water-carrying 
device, and for this reason the great steel-flumes will be 
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18-FOOT FLUME PIPE 


covered over to make their route conform to the gener: 
scenic beauty of the park. 

Comparing it with the developments of the other power 
companies at Niagara, there is no more interesting feature 
of the Ontario Power Company’s work than the first big 
steel flume that will carry the water supply over 6000ft. 
This flume is believed to be the largest used for this purpose 
in the world. Three of the other power companies of 
Niagara have excavated or are building large tunnels to carry 
off the waste water from the turbines, but in this.case the 
expenditure is made ona flume to provide a water supply, the 
water, after it passes the turbines in the power station at the 
water’s edge in the gorge, flowing a few feet to the lower 
river close by. The big steel flume extends from a point 
above the Dufferin Islands to below the old Table Rock house, 
and there its water, the supply of which will be nearly 4000 
cubic feet per second, will pour into a forebay, and then 
flow into six penstocks 9ft. in diameter and two penstocks 
about 30in. in diameter. The larger of the penstocks will 
carry the water supply for the turbines, while the smaller 
penstocks will supply the turbines connected with the 
exciters. As each 9ft. penstock approaches the turbines it 
will divide into two branches, each branch supplying one of 
the twin turbines that will operate the generators. Horizon- 
tal wheels, direct connected to the generators, will be used, 
the unit of development to be 10,000 horse-power. 

In passing from the forebay at the top of the cliff to the 
power station at the water’s edge, the penstocks will go 
through shafts and tunnels, and will thus be concealed from 
view of Niagara sightseers. -The point of operations is right 
close by the falls, and every feature about the power-house is 
open to full view, unless such efforts at concealment are 
made. In this way, the industrial feature will but slightly 
mar the natural surroundings of the waterfall. . This methed 
of placing the penstocks is quite unlike the plan of the 
Niagara Falls Hydraulic Power and Manufacturing Com- 
pany, where the penstocks stand out from the cliff in column 
form. This latter plant, however, is not so close by the 
falls. 

While the complete installation of the Ontario Power Com- 
pany will consist of eighteen generators, only thrée will at 
first be installed. Each machine will be expected to develop 
10,000 horse-power, three-phase, 25-cycle, 12,000 volts, when 
making 187 revolutions per minute. The controlling apparatus 
for these generators will be, as stated, in the station on top 





of the bluff back of Victoria Park, the distance from the 


power-house proper being nearly 600ft. and the height about 
250ft. The exciters and their turbines will be installed on a 
gallery in the power-houge. 

Under the natural conditions which have heretofore 
existed, there has always been much trouble with the ice on 
the Canadian side of the Horseshoe. This has been observed 
in connection with the operation of the municipal water 
plant, and also in connection with the power station of the 
Niagara Falls Park and River Railway. For this reason, all 
the power companies now developing power on the Canadian 
side are taking great precautions to avoid this line of inter- 
ference. The Ontario Power Company is providing two fore- 
bays, the outer of which will have an extent of about eight 
acres, and the inner an extent of about two acres. These 
forebays will divert far more water than will be required to 
supply the steel flumes of the completed installation. Where 
the water enters the upper forebay there will be an ice fender, 
while at the lower end of the upper forebay there will be a 
screen house. At the lower end of the inner forebay will be 
placed the valve or gate house, and at this point the water 
will be allowed to flow into the steel flumes, the centres of 
which will be nearly 20ft. below the low-water level of the 
forebay. Gates will control the flow of water into the 
flumes. The forebays are so planned that cross-currents dre 
expected to carry the ice away from in front of the pro- 
tectors. It is expected that power from the Ontario Power 
Company’s station wili be supplied some time towards the 
latter part of next year. The first steel flume is practically 
completed, and considerable work has been done on the 
power-house site. In order to facilitate operations below the 
cliff, the Park Commissioners permitted the company to break 
a roadway along the débris slope from a point near the old 
Clifton House, and on this tracks have been laid. Messrs. 
P. N. and L. L. Nunn are the engineers in charge of the 
work, On page 598 will be found several views showing 
different parts of this under way. 








OBITUARY. 


Mr, EpMounpd Hent, lately of the tirm of Edmund Hunt and Co., 
chartered patent agents, of Glasgow, died at Whitehall, Bothwell, 
N.B., on the 2nd inst., in his seventy-sixth year. He was a son of 
Mr. Richard Thomas Hunt, surgeon, of Manchester—one of the 
founders of the British Medical Association—and was born at 
Manchester on the 22nd of January, 1829. He was educated at 
the grammar school, Manchester, and, after leaving school, spent 
some years in Bahia, Brazil. Upon his return to this country he 
entered a patent agency in Glasgow, leaving there in 1857 to start 
the business which is still carried on. He was one of the original 
members of the Institute of Engineers and Shipbuilders in Scotland, 
of which he was the first secretary, holding office for seven years, 
and of which he was for three sessions a member of council. He 
was also a member of the Royal Philosophical Society of Glasgow, 
and of some others. Mr. Hunt was greatly interested in colour 
vision, and spoke before various societies upon the subject, also 

ublishing a book on the subject in 1897. He was of mathematical 
nt, and made a deep study of the gyroscope. His mathematical 
studies led him into friendship with the late Professor Rankine 
and Sir Henry Bessemer, and to a large aquaintance amongst that 
elder and Olympic generation of engineers and mathematicians 
which had its home in Glasgow in the fifties. His great experi- 
ence as a patent agent, and knowledge of patent law, made him 
greatly in demand as an expert witness, and he figured in many of 
the mostnotable patent cases. He retired from business some four 
years ago, leaving it to the management of Mr. D. M. Ferguson—- 
who had been associated with him for thirty years—and of Mr. 
Wilfred Hunt, bis son, He is survived by three daughters, and 
three sons. 








WE regret to have to announce the death of Mr. Joseph Nasmith, 
of Manchester, in his fifty-fifth year. The deceased gentleman 
was a member of the Inst. of Mechanical Engineers, and a past 
president of the Manchester Association of Engineers, of which 
body he was also a trustee. He was fora considerable period 
editor of a textile paper, but latterly he had been identified 
chiefly with a large firm of gas meter manufacturers. Mr. Nasmith 
was never afraid of work, and for some time devoted much of his 
time to local public affairs. His early death is a source of much 
regret amongst a wide circle of friends. At the annual meeting of 
the Manchester Association of Engineers a resolution was moved by 
Mr. Ashbury expressing the deepest regret for Mr. Nasmith’s death, 
and recognising the valuable services he had rendered to the 
Association during the past twenty-four years of his membership, 
and it was further decided that a resolution of condolence be sent 
to his widow and family. 


THE death took place a few days ago of Mr. William-Ashmore, of 
Stockton, who has for more than half a century been connected 
with the engineering industry of Teesside. He was one of the 
founders of the firm of Ashmore and While, whose business was 
taken over more than twenty years ago by Ashmore, Benson, 
Pease, and Co., Limited. 








A Narrow Escare.—An accident, which might have been 
similar in consequences to that of Montparnasse (Paris), recently 
occurred at Venice. The express from Milan to Venice, drawn 
by one of the new four-cylinder compounds, having the cab at the 
front end, ran into the terminal station at high speed, demolished 
the fixed buffers, and leapt over the low end platform into the 
left-luggage office beyond, bursting through a heavy intervening 
wall. The accident was due to the Westinghouse brake acting 
only upon two of the coaches, the reason of which appears to have 
been that the negligence of an employé in forgetting, after shunt- 
ing in the previous station of Mestre, to couple up the train-pipe. 
The main hall of Venice station is lower than the permanent way, 
the platforms being reached by a ramp; aad, by reason of the 
great length of the trains, the engines usually run right up to the 
stops at a speed which would scare station-masters in France—- 
where the rules are very different. It is probably due to the com- 
parative ease with which the engine passed through the obstruc 
tions that the shock was not greater, only five persons being 
wounded, A few feet beyond the engine would have gone into the 
canal. 

IRON AND STEEL IN THE Unitep Statres.—James M. Swank, 
general manager of the American Iron and Steel Asscciation, bas 
issued some interesting statistics of the production of iron and 
steel in the United States during 1903. The gross produ:tion of 
pig iron was 18,658,777 tons, and the consumption is 18,039,909 tons, 
compared with 18,436,870 tons in 1902, 16,232,446 tons in 1901, and 
13,177,409 tons in 1900, so that the prosperity of the country was 
not so bad as most people imagined. There was a falling off in 
steel production, the output of Bassemer ingots being 8,592,829, 
compared with 9,138,363 in 1902, and an output of 5,529,911 tons 
of open-hearth steel against 5,687,729 tons in 1902.. More than 
half of this steel was produced in Pennsylvania and the bulk of 
Pennsylvania’s product in Pittsburg. The high-water mark of 
rail production was reached in 1903, with an output of 
2,946,756 tons, compared - with- 2,935,392 tons in 1902. Of this 
Pennsylvania produced 1,186,284 to 1,760,472 tons manufactured 
in all of the other States. Of a total of 1,095,813 tons of structural 
material Pennsylvania produced 1,004,375 tons, compared with 
1,178,760 in 1902, the total for 1902 being 1,300,326 tons. In other 
words Pennsylvania produced 91 per cent, of the total in 1903 and 
90 per cent, in 1902, 
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PORTABLE OIL ENGINE 


CAMPBELL GAS ENGINE COMPANY, LIMITED, HALIFAX, ENGINEERS 

















PORTABLE OIL ENGINE WITH REVERSING 
GEAR. 


Tuer accompanying illustrations represent a portable oil 
engine recently constructed by the Campbell Gas Engine 
Ccmpany, Limited, of Halifax. The idea which the makers 


wheels, and, in addition, slippers are supplied for both these 
wheels. 

The cylinder of the engine is mounted upon a steel truck 
composed of two steel girders plated over the top. To the 
underside of the girders are riveted axle-plates, to which the 
axles are bolted. In the interior of the truck is fitted an 
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clutches. 


i —Kgnd wheel for 
Starting, stopping, 
and reversing. 9 
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CAMPBELL’S REVERSING GEAR 


hid in mind when designing this plant was that it should be 
capable of moving over heavy and difficult country where 
roads are practically non-existent. It is for this reason that 
the carrying wheels have been made broad in the face and of 
large diameter. 


They, moreover, are arranged so that they | 


independent water tank of 50 gallons capacity.. The engine 
cylinder is bolted to the truck and stayed by tie-rods between 
it and the crank pedestals. The cooling water is:circulated 
by a pump, and after passing through the cylinder jacket it 
is delivered to the water cooler. In descending through this 


‘* track ’’ with one anot'ier. Brakes are fitted to both back | apparatus the water is met’ by a current of air passing 


upwards, and in this way the temperature is, we are in- 
formed, reduced from about 140 deg. Fah. to about 95 deg. 
Fah. 

During the last five years or so the vaporising arrange- 
ments in the Campbell oil engine have been considerably 
modified and improved. Five years ago it was pacti- 
cally impossible to use higher compressions than from, say, 
45 1b. to 501b. on the square inch, owing to difficulties caused 
by pre-ignition. These difficulties have been largely over- 
come by the injection of water along with the oil into the 
combustion chamber and vaporiser. In the Campbell oil 
engine the water is not actually injected, in the strict sense 
of the word, but is drawn into the cylinder from the water- 
jacket. A special valve is fitted in the combustion chamber, 
and on the outstroke of the piston the water is drawn through 
this valve into the cylinder at the same time as the combus- 
tible mixture is drawn through the vaporiser into the 
cylinder. The water is yaporised by the heat of the combus- 
tion chamber and of the compression. 

As a result, compressions of some 701b. to 80lb. are 
obtained, and as a consequence of this there is a reduction in 
the quantity of oil necessary towroduce a given power. In 
some cases this is as much as 25 per cent. The actual test 
figures of the portable oil engine shown in our engravings, 
which is of 25 brake horse-power, were °64 pint of Rocklight 
oil per brake horse-power per hour. Another result of the 
higher compression has been that higher flash-point oils can 
now be used than was formerly the case. These oils are, of 
course, cheaper in price than the lighter and lower-flash 
brands of lamp oils. The same methods have, with certain 
modifications, been adopted by the Campbell Company for 
vaporising and burning crude oils. 

In the particular engine which we illustrate a reversing 
gear has been applied to the crank shaft. This has been 
necessary because the engine is destined to be employed for 
oil-well drilling where the boring tool has to be driven in 
different directions for boring and withdrawing. The 
action of the reversing gear will be readily understood 
from the engraving. As shown, it is in the stationary 
position. By turning the hand wheel in a left-handed 
direction, as indicated, the four screws of the clutches A and 
B are caused to turn. They all move together, since they 
are connected and moved by the bell-crank lever. This 
action causes the clutch A to engage with the spur-wheel E, 
while the clutch B remains free. The pulley, which is keyed 
to the boss of the wheel E, then revolves with the engine 
shaft. For reversing the hand wheel is turned as shown, this 
action causing the clutch B to engage the wheel F. Then, 
by means of the pinions C and D, the wheel E, and with it 
the pulley P, are made to revolve in a direction opposite to 
that of the pulley P. 








Ir is decided to lay a second pair of rails on the Trans- 
Siberian, and a sum of 10 million roubles has been entered in the 
Budget for preparatory works. The working, for a length of 
600 kiloms. (= 373 miles) of the railway for Oran towards the south 
of Algeria has given such encouraging results that a second train is 
now run daily between Ain-Sefraand Beni-Ounif. From this latter 

lace, the’ present terminus, the line has been pushed forward to 
Recene a distance of 108 kiloms (= 67 miles), 
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following parts of a canal, canalised river, non-tidal river, 
or inland navigation :—(a) Any part having no means of 
access to tidal waters, except through a lock not exceeding 
90ft. in length. (b) Any part not im frequent use for the 
processes. (c) Any part at which the depth of water, 
within 15ft. of the edge, does not ordinarily exceed 5ft. A 
point strongly contested’ by some of the dock owners, and 
agreed to by others with good reason, since it concerns the 
safety of the employés, related to a provision in the original 
draft regulations. It was to the effect that, if required by the 
inssector for the district, life chains should be provided 
along the dock wall at the water level. It appears to have 
been assumed by the objectors that life chains were to be 
provided all round the dock, a scarcely practicable feat. A 
compromise was effected, leaving it open to the dock owners 
to provide the means of support or escape from the water. The 
clause adopted states that ‘‘there shall be provided means, 
at or near the surface of the water, at reasonable intervals, 
for enabling a person immersed to support himself or escape 
from the water, which shall be reasonably adequate, having 
regard to all the cireumstances.’’ Sailing vessels not exceed- 
ing 250 and steamers 150 tons are conditionally exempted 
from maintaining gangways or ladders during loading. 
Sec. 19 of the new rules, which are briefly termed ‘‘ Regula- 
tions,’’ is of consequence. It prohibits the use of hatch 
coverings for certain purposes. Should they become damaged 
by their ends, corners, or sides being knocked off, they are no 
longer safe as a support to persons walking on them when 
replaced over the hatchway. If they are used as deck or 
cargo stages, they are clearly exposed to considerable damage, 
from which they must be protected asin the clause : ‘‘ Hatch 
coverings shall not be used in connection with the processes 
in the construction of deck or cargo stages, or for any other 
purpose which may expose them to damage.”’ 

The most important of the whole twenty-five regulations 
is No. 6, which relates to the most serious danger to which 
those working in and ontheship are liable. It deals with 
the facilities afforded to dock labourers and others to enable 
them to get from the deck to the hold of the ship. It is 
observed in the report that ‘‘ the provision for this purpose is 
in many cases shamefully inadequate, so much so that other 
workmen, such as boilermakers and men employed to repair 
the ship, refuse to descend by the means provided, and insist 
on being supplied with temporary ladders.’’ In many ships, 
when men descend into the hold, the winch may be so close 
to the coamings as to oblige them to climb along the top of 
the coamings, in close proximity to the winch, which may 
be in motion at the time. They are then compelled to lower 
themselves over the coamings in the best way they can, and 
feel about with their feet for the ladder, which may be 
recessed to a considerable extent under the deck. The next 
difficulty, the ladder being gained, is to find room for either 
hand or foot, in cases where the cargo is stored hard up 
against the ladder. Should the men succeed in reaching the 
‘tween deck safely, they may discover that the next ladder is 
not in line with the one from the upper deck, but some few 
feet to the right or left of it. Should the men assume, as is 
reasonable when the hatchways of the upper and lower deck 
are of the same size, that the ladders are in a line, they 
might fall to the bottom of the hold. That these are serious 
and obvious dangers no one will deny. 

The shipowners and the labour representatives fought over 
this question. What the latter party contended for was 
practically a continuous ladder reaching down in the clear of 
the hatchway. To this provision the shipowners were 
strongly opposed, and brought forward a considerable amount 
of evidence in support of their objection which we need not 
reproduce. By the adoption of a middle course the matter 
was finally arranged. It consisted in so amending the Con- 
ference regulation, by the addition of four sub-clauses, that 
the dangers alluded to would be sufficiently guarded against 
pressing unduly upon the shipowners. It is provided that 
50 much of Regulations 6 and 8 as require structural altera- 
tions shall not come into force until the first day of January, 
1908. The delay in this instance is very properly conceded, 
so. as to enable ships to find an opportunity fur effecting 
them. Vessels employed in the catching and unloading of 
fish are exempt from Parts 2—6, inclusive, of these 
regulations. 








POLLAK-VIRAG RAPID TELEGRAPH. 


In our issue of January 11th, 1901, we described the Pollak- 
Virag Rapid Telegraph, which was shown in operation at the 
Paris Exhibition. Since that time the system has been 
much improved in detail, and a demonstration of its working 
was made last Friday at the Carlton Hotel. It may be of 
interest if we add a few descriptive words to what we have 
already written on this subject, and all the more so because 
we are now enabled to publish some drawings which render 
the explanation of the various instruments employed more 
readily understood. 

In the first instance we may perhaps recall to our readers’ 
memory the fact that in this system messages are trans- 
mitted by means of a specially perforated band of paper, and 
are reproduced at the receiving end in flowing writing. The 
paper is perforated in an instrument not unlike an ordinary 
typewriter, so far as its keyboard is concerned. The depres- 
sion of a key representing any one letter perforates in the band 
of paper, as it passes through the instrument, the holes or 
combination of holes necessary to ensure the proper forma- 
tion of this letter at the receiving end. It will be readily 
understood that all letters may be formed by a proper com- 
bination of horizontal and vertical motions. Exactly how 
this fact is made use of in the Pollak-Virag system will be 
appreciated by an examination of the accompanying Fig. 1. 
This shows at the top a reproduction, to a reduced scale, of a 
ribbon perforated so as to transmit the words ‘‘ dans le 
systeme de telegraphie.’’ It will be noticed that the perfora- 
tions, as represented by the black dots, are grouped into 
divisions corresponding to the horizontal spaces lettered 
a, b,c, d,e, and f. The significance of this will be more 
apparent when we describe the transmitting apparatus. 
Below the perforated strip of paper will be seen first of all a 
reproduction of the vertical components necessary for the 
formation of the letters of the words of the message. Below 
vhis are given the horizontal components of the letters, and 
below this again the actual message as it is delivered at the 
receiving end. We are enabled to give in Fig. 2 the facsimile 
of a portion of the writing as produced by the instruments at 
the Carlton Hotel on the occasion of our visit. It will be seen 
that the writing is on a slant, the reason for this being, of 
course, because the sensitised paper on which the message is 
being impressed is continually travelling. We will explain 
later on how the ray of light, having travelled to one end ofa 


THE 


line, begins again at the other side of the paper for the next 
line. 

Fig. 3 shows in diagrammatic form the transmitting 
arrangements. The perforated slip P is passed over a roller 
R, being pressed against the latter by means of brushes B, 
and B,. The roller R is made up of six metallic rings, 
a, b, c, d, e, and f, separated from one another by insulating 
pieces, but forming a smooth and compact surface. The 
brushes B, and B,, which are, of course, insulated from one 
another, are so formed that when a perforation comes between 
one of them and the roller, a small portion of the brush 
springs momentarily through the perforation, and makes 


will produce in one case vertical and in the other case 
horizontal movements ofthe mirror. Consequently, vertical] 
| and horizontal movements of the reflected spot of light are 
| also produced. It will be evident, therefore, that providing 
| the telephones can be properly energised, the requisite motion. 
| to produce actual letters may be produced. 

The duty of the battery designated I., IT., III. is toactuate 
the telephone ¢, and that of the battery IV., V., VI. the 
| telephone ¢,. The telephone ¢, in the receiver is placed in the 
loop formed by the two-line wire / and 1, to which the rings 

a, b, c, with the connections 1, 2, 3, as well as the battery 
I,, IL., II1., are connected in parallel between the brush R 
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. 1—PERFORATED RIBBON AND MESSAGE 


contact with the metallic ring. Saving when this happens 
the brushes are kept insulated by the paper band from the 
roller, and no current passes. The brush B, covers the three 
rings a, b, and c, and the brush B, the ringsd, e, and f. The 
perforations on the paper band are arranged in such a 
manner that, of the two groups a, b, c, and d, e, f, only one ring 
at a time can be operative at any one instant. The rings 
a, b, c, d, e, and f are metallically connected to the wires 1, 
2, 3, 4, 5, and 6 respectively, and these, in their turn, are 
connected to various positions I., II., III., and IV., V., VI. 
of the two batteries shown. It will be seen on examining the 


Fig. 2—FACSIMILE OF WRITING 


connections that a number of circuits differing in pressure 
and direction of current are thus involved. 

At the receiving end there isa mirror reflecting a spot of light 
light on to a band of sensitised paper, which is continually 
being moved forward by the action of a motor. Surrounding 
the source of light, which is an incandescent lamp with a 
long straight filament, is a metallic screen with a helical slot 
cut in it. This is so masked that the light can only pass 
through a small portion of it at one time to be projected on to 
and reflected by the mirror. The same motor which actuates 


Fig. 3—-DIAGRAMMATIC DRAWING OF TRANSMITTER 


the paper-revolving mechanism revolves this screén with its 
helical slot. The result is that the point of emission of the 
light is made to travel in a horizontal line from one side to 


the other. Naturally, also, the spot of light also travels in a | sensitised paper is developed and fix 


| transmission of 40,000 words per hour is obtained. 
| message is delivered in readable writing. The image on the 


and the live wire 1, Fig. 3 shows the connections of the 
remainder of the circuit, including telephone ¢,. In this 
figure K, K, are condensers and W, W,, W, are coils contain- 
ing seif-induction. The telephone ¢, is so wound that equal 
and opposite currents counteract one another. It will be 
evident, therefore, since W and W, are so arranged, that no 
matter what current be flowing in the earth wire there are 
currents of the same strength in / and /,, and that impressions 
can be made on the diaphragm of ¢,—and hence the reflecting 
mirror—without disturbing the diaphragm of ¢,. Moreover, 


Fig. 5—RECEIVER MECHANISM 


the arrangement of the various connections is such that 
signals can be made to affect ¢, without also affecting ¢, 
With this much explanation it will be clear that, providing 
impulses of correct length and direction be despatched by the 
transmitter, they will be reproduced by the mirror and ray of 
light in the receiver. 
The slot in the screen covering the source of light is so 
formed that before the reflected spot of light travels off the 
paper at one side it has reap- 
peared at the other side 
through the other end of the 
slot. The receiving mechanism 
will be better understood by 
reference to Fig. 5. Here will 
_ be seen the ends of the .tele- 
phones ¢, and ¢,. The spring 
pieces s and w, the mirror 
attachment uw—the mirror 
itself not being sthown—the 
lamp /, the screen k, with its 
helical slot, the band of sensi 
tised paper p, and the shears d 
for cutting off portions of the 
paper. The reflected spot of 
light is shown atc. It will be 
seen that as i revolves the 
point c will continually travel 
across the paper in one direc 
tion, disappearing at one 
side and reappearing at the 
other. 

The foregoing is, in simple 
words, an explanation of the 
working of this ingenious com- 
bination of instruments. 
Whether or not they will come 
into extended use it is impos- 

sible to say. There seems to be no doubt that a rate of 
The 


in the receiver and 





horizontal direction, and if the mirror is kept steady a line is | wound out of it in some 15seconds. The paper itself is about 

produced when the sensitised paper is developed. The brains | 2%in. wide, and the writing practically fills it from side to 
of the whole apparatus, so side. There is no room, saving between the lines, for altera- 
to speak, are a couple of | tion or arrangement of the message. Moreover, the surface 
telephones. These are de- | of the pepers especially when it is more or less wet, does not 
signated ¢, and ¢, in Fig. 3. | lend itself to corrections in ink being made. In addition to 
Attached to their dia-| the foregoing, three wires, or two wires and an earth return, 
phragms are two rods, | are required for the working of the apparatus, and only 
shown at x and y in Fig. 4. | one copy of the message is made at the receiving end. What- 
Fastened to these are two | ever its final commercial value, however, one cannot but be 
spring pieces s and w, and | struck with the ingenuity displayed in every detail of the 
they impinge on the back | whole system. 
of the mirror already men- | 


tioned. They are arranged : P ; ; 
sa ‘* iealan: manner, Oe | Tue Conakry-Niger Railway in French Guinea has 


4 : to | made good progress, and although unforeseen difficulties pre- 
the et being spaced 2 | vented its being opeaed to Kindia fn 1903, this was done in May, 
the extremity of the spring | 1904. Th + igee hich will Timbo, but take 

iece u, the spring piece S - _ The second section, which will not go to Timbo, but take 
tas Ree =? A an easier route to one side, has been started, the necessary fund 
impinges on the back of the mirror vertically above the point being provided from the loan of £2,600,000 made by the overr.- 
of fixture, while the spring piece W impinges on the back of | ment General. The work will be pushed on vigorously, but the 
the mirror in a horizontal line relatively to the point of | whole of the second section is in mountain country, and there ary 
fixture. Accordingly, movements of the telephone diaphragms ! many difficulties to be overcome, 
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RAILWAY MATTERS, 


Tye Manila electric traction system is to be extended 
about five miles in the suburbs of that Philippine city. 


Tur car works in Riga are building » number of 
armoured passenger cara for the Chinese Eastern Railroad, 


Tye number of men now. at work in the Schenectady 
Locomotive Works-is about 2000, most of these having been taken 
on during the past few weeks, 


Ir is the intention of the St. Louis South-Western 
ltiilroad Company to build an extension south-east to the Sabine 
River and eventually to Beaumont. 


Tue Boston (U.S.A.) Elevated Railroad Company is 
arranging to build an_ elevated extension from Guild-street, 
Boston, to Forest Hills, about 24 miles. 


THERE was an influential meeting at Aberystwith last 
week to promote a line of railway from Aberystwith to Aberayrow, 
and the movement was warmly supported. 


Tur authorities of the Congo Free State are endeavour- 
ing to popularise travel through their territory, and the Congo 
ltailway Company bave reduced the rate for first-class fare to £2 
for a journey of 240 miles. 


Tue contract for the conversion of the Belfast tram- 
ways to electricity has been given to Messrs. J. G, White and Co, 
The tramways were recently purchased by the municipality, and 
the value of the contract is abcut half-a-million sterling. 


Tur New York, Pennsylvania, and South-Western 
Railroad has given out a contract for building part of the pro- 
posed line from Williamsport, Pa., north-east to Binghampton, 
N.Y., 116 miles. Work on the Pennsylvania end is already in 
progress. 

Some indignation is felt by steelmakers on account of 
the Great Northern Railway Company’s decision to let a contract 
for 5000 tons of rails to the United States Steel Trust. A Leeds 
firm has received an order for 2000 tons, but Sheffield has been 
passed over entirely. 


An issue is announced in Berlin of 21 million marks 
shares of the East African Railway, an undertaking formed to 
construct railways and harbours in German Fast Africa. The 
shares bear a guaranteed minimum dividend of 3 per cent. from 
the Imperial Government. 


Dvrine the first twenty-nine days of its operation of the 
New York subway, the Interborough Rapid Transit Company has 
carried 5,838,235 passengers who have paid fare, in addition to a 
small number who travelled on passes and the larger number of 
policemen and firemen who travel free. 


ADVERTISEMENTS are to be strictly regulated as to size, 
position and manner of exhibition in the newly opened New York 
underground railway. No advertisements are to be allowed below 
the frieze line on the side walls of the stations alongside the lines. 
Automatic machines are also to be banished from the stations, on 
the ground that they are obstructions. 


FoRTY-SEVEN persons were killed by cars—railroad 
trains, 34; street cars, 13—in Chicago in October, according to ihe 
report of the Coroner. The total number of accidental deaths was 
107, so that the persons killed by cars constitute’ 44 per cent. of 
the whole number of accidents. The total number of deaths with 
which the Coroner had to deal was 233. 


TuE receipts of the Ceylon Government Railway for 
1108 were the largest on record, namely, Rs. 8,338,614. The train 
mileage was increased by 109,866 over the previous year. The 
length of new lines opened was 23} miles. The total length of line 
open for traffic at the end of the year was 391} miles, viz., broad 
gauge 3312, and narrow gauge 604 miles. 


At the end of the present year Mr. H. G. Drury will 
retire from the position of chief superintendent of the Great 
Eastern Railway, a post he has occupied since 1897. He will be 
succeeded by Mr. R. P. Ellis, the present assistant superintendent. 
Mr. Drury entered the services of this line in 1853, when it was 
known as the Eastern Counties Railway. 


Tue Russian Minister of Ways of Communication has 
issued orders to the effect that for the future only persons of 
advanced education are to be appointed chiefs of the various 
sections of the Russian railways. This is a step in the right direc- 
tion, for the railway system of Russia suffers greatly from the low 
state of education on the part of the staff generally. 


BetweeEN Dayton, Ohio, and Richmond, Ind.—42 miles 
—3lectric cars are now run, over the Dayton and Western, twice 
each way daily on an express schedule with only two stops, and 
the time is 1 hour 20 minutes. These trains go by the name of 
the Interstate Limited, and each car has a buffet from which 
luncheons are served, and an observation room at the rear end. 


Tue Pennsylvania Company has just closed orders for 
6000 ‘freight cars, according to statement given out in Phila- 
delphia, November 25th. The orders have been given to the 
Pressed Steel Car Company, the Standard Steel Car Company, 
and the Cambria Steel Company, of Johnstown. This makes 
12,000 cars ordered for the Pennsylvania system within the last 
thirty days. 


Tue gross earnings of 87 American railways for the 
month of October show a gain of £591,382 over the same month 
in 1903. This compares with a gain on 91 roads in September of 
£517,955, and on 87 roads in August of £310,040. Of 65 of the 
more impoftant railroads reporting earnings for October, 42 show 
increases and 23 decreases ; but the losses, with only a few excep- 
tions, are small. 


THE net revenue of the Great Indian Peninsula 
Railway in the year ended June 30th amounted to Rs, 2,62,81,867. 
After meeting prior charges, a sum of Rs. 58,30,861 is left to be 
divided between the Government and the company, of which the 
company receive Rs. 2,91,543. The directors propose a dividend of 
15s. per cent., in addition to the guaranteed interest, leaving £64 
to be carried forward. 


Exports of American locomotives for the nine months 
ending with September reached 394, with a total valuation of 
£737,257. This is an increase in number of 193 and in value of 
£276,218 over the same period of 1903, and of 118 over 1902; 
Mexico, British North America, and Japan, in the order named, 
are the three largest importers of locomotives from the United 
States. For the period referred to Mexico imported from the 
United States 134 locomotives, as compared with 62 in the same 
period for 1903, and 89 for 1902. British North America im- 
ported 117, as compared with 87 in 1903 and 76 in 1902. 


Two fast railway runs are reported from America. On 
Monday, November 14th, a westbound fast mail train of the Penn- 
sylvania Railroad was run from Harrisburg to Altoona, 132 miles, 
in 132 minutes. This train usually consists of three mail cars, 
weighing about 160 tons. On Friday, November 11th, a special 
train was run over the Pennsylvania lines from Crestline, Ohio, to 
Fort Wayne, Ind., 131-4 miles, in 113 minutes, equal to 69-8 
miles an hour. ~ The train consisted of an ‘‘ Atlantic ” type engine, 
weighing, with tender, 163-5 tons, and three cars. From Crest- 
line to Clarke Junction, 257-4 miles, the time was, 245. minutes, 
making the rate of speed 63 miles anhour, Excluding stops it was 
‘4-9 miles per hour, 








NOTES AND MEMORANDA, 


Ir has been estimated that the total amount of 
water power actually used for electrical production throughout 
the world at the present time must exceed 2,000,000 horse- 
power, 


In the month of October 380 vessels passed through 
the Suez (anal, against 336 in the corresponding month of last 
— The takings amounted to 10°3 million frances, against 9-4 
millions, 


Tue total imports of machinery and vehicles into 
Switzerland from all countries amounted last year to £1,182,200, 
of which the United Kingdom supplied £83,600, being an increase 
of £5600 on her exports in 1902. 


Tae largest number of hands employed by any single 
motor car works in this country is 1300, and it is computed that 
there are 20,000 persons directly or indirectly employed in the 
British motor car industry to-day. 


WE understand that Prof. Hele-Shaw has accepted the 
post of principal organiser under the Transvaal Technical Council 
for one year, and has, in consequence, resigned the chair of 
professor of engineering at Liverpool. 


Tue number of vessels which used the North Sea and 
Baltic Canal in October was 3107, measuring 530,917 registered 
tons net, against 3144 ships and 495,571 tons in October, 1903. 
a gage collected amounted to 275,719 marks, against 252,354 
marks, 


Ir is reported that the Secretary of State for India has 
sanctioned the creation of the appointment of electrical adviser to 
the Government of India, with headquarters at Calcutta. The 
present post of electrical engineer to the Government of Bengal 
will be abolished. 


TuHE registrar of the University of Leeds announced, at 
a Mansion House meeting held at York on November 30th in 
support of the University, that £61,825 has been subscribed 
towards the £100,000 required to make the necessary additions to 
the buildings and to increase the endowment of the University, so 
as to satisfy the financial requirements laid down by the Committee 
of the Privy Council. 


Iris remarkable that the effect of alloying iron with 
another element, even a better conductor, is always to reduce both 
the thermal and the electrical conductivities. The ratio of the 
two conductivities is, however, not exactly the same for all alloys ; 
on plotting the electrical against the thermal conductivity, a fairly 
smooth parabolic curve is obtained, showing that the ratio 
increases in magnitude as the conductivity of the alloys increases. 


THE report on the condition of the Metropolitan Water 
Supply during the month of October, 1901, by the water examiner 
appointed under the Metropolis Water Act, 1871, states that the 
average daily supply delivered from the Thames during the month 
was 122,922,724 gallons, from the Lea 52,142,742 gallons, from 
springs and wells 43,493,555 gallons, from ponds at Ham 
and Highgate 34,494 gallons. The daily total was, therefore, 
218,593,515 gallons for a population estimated at 6,533,058, repre- 
senting a daily consumption per head of 33°46 gallons for all pur- 
poses, 

Tue first-class battleship Britannia was launched from 
the building slip at Portsmouth Dockyard on Saturday. She is a 
ship of the King Edward VII. class, and was laid down on February 
4th last. Her launching weight is 5000 tons, and the armament to 
be placed aboard her will include four 12in., four 9-2in., ten 7in., 
and ten 6in. guns. She will have an ultimate displacement of 
16,350 tons. The engines are capable of indicating 18,000 indicated 
horse-power, and will drive her at the rate of 18} knots. Her 
length is 425ft., and her ‘‘all over” measurement 453ft.; beam, 
78ft.; draught, 26ft. 9in. 


A new hemp-stripping machine has been recently 
invented by Mr. Robert E. Lindsay, a young American engineer, 
Hemp-stripping by hand is so violent and exhausting that the 
native can work only every other day, requiring the alternate day 
and two nights in which to recover from the lameness and exhaus- 
tion produced by one day’s work. It is said that two men working 
with the machine can clean as much hemp in four hours as they 
could clean in four days by hand, and the fibre is of a much better 
quality, being clean, white, and silky. The machine is so light 
that it can be carried over hill and swamp by four men. 


Prosectites fired against plates usually fail, or show 
weakness near the bourrelet, as made evident by ——s or by an 
increased diameter. This is due to the heavy and walls 
advancing on the point when the projectile is suddenly stopped by 
coming in contact with the plate. The Bethlehem Steel Company 
has endeavoured to correct this defect by decreasing materially the 
weight of the base, and by strengthening the walls against defor- 
mation by interior longitudinal ribs. They expect to obtain the 
same penetration with this projectile as with the standard, with 
a considerable increase in the volume of the interior cavity. 


THE quantity of American cotton received at Man- 
chester this season amounts to 154,464 bales, an advance of 10,000 
bales on the amount received on the corresponding date a year 
ago, but 5000 bales fewer than the record in the best season known 
—1902-3. So large is the quantity of American cotton expected 
before the end of the year, however, that it is believed that a new 
record will be established. In the Egyptian cotton department 
the season is the best that the Manchester Ship Canal has — 
enced. The number of bales discharged already is 44,786, or 
more than on the corresponding date last year, and 4000 more 
than the year before. 


Back powder for ignition and saluting purposes and 
for filling shell is still used in the United States navy, but its 
manufacture for other purposes has been wholly discontinued. 
All brown powder has been withdrawn from service and replaced 
with smokeless powder. Cordite, which was purchased during the 
Spanish War, has been withdrawn from service and will eventually 
be destroyed, as soon as the guns of foreign make, which alone 
now use it, have been replaced by guns of our navy pattern. 
Cordite hs not proved satisfactory. Its ballistics are uncertain, 
and it is, in addition, objectionable on account of its great erosive 
effect on the bores of guns. 


THE new lighthouse at St. Catherine's Point, on the 
edge of Pennybney Cove, has an excellent situation, as the light 
may. be seen by every passing vessel all the way from Plymouth, 
and on the western side its rays will be observable beyond Dodman 
Point. The light is dioptric, white, flashing, of the fourth order, 
with red sectors. The intensity of the red and white lights will be 
1700 candle-power. Gas is the illuminant, and the light will be 
unattended by night. In clear weather it will be visible from a 
distance of 15 nautical miles. The focal plane of the light is 
elevated 91ft. above high water of ordinary spring tides, while the 
fane is 100ft. above sea level. 


Tue. following list of the world’s water-power elec- 
tricity installations shows the aggregate power so obtained in the 
respective countries :—United States of America, 527,467 horse- 
power; Canada, 228,225 horse-power; Mexico, 18,470 horse- 
power ; Venezuela, 1200 horse-power ; Brazil, 800 horse-power ; 
Japan, 3450 horse-power; Switzerland, 133,302 horse-power ; 
France, ‘ 161;343 horse-power ; Germany, 81,077 horse-power ; 
Austria, - 16,000 horse-power ; Sweden, 71,000 horse-power ; 
Russia, 10,000 horse-power ; Italy, 210,000 horse-power ; India, 
7050 horse-power ; South Africa, 2100 horse-power; Great 
Britain, 11,906 horse-power—total, 1,483,390 horse-power, 











MISCELLANEA. 


At the late meeting of the Mersey Docks and Harbour 
Board it was announced that Mr. George B. Proctor, chief traff.c 
manager, would retire at the end of the year. 


THE new engineering plant lately added to the 
Municipal School of Science and Technology, Kichmond-terrace, 
Brighton, will be inaugurated by Sir William White, K.C.B. 

Tare Nottingham City Council have decided to widen 
Trent-street, and to construct a new bridge over the canal, and 
pry Bayo decided to erect a refuse destructor at Basford at a coat 
of £23, 


Tue Eiffel Tower is next spring to be connected. by a 
wire rope 500 m. long with a pylone or obelisk, for studies in 
connection with the problem of flight, by means of an electromotor 
and a dynamometer. 


Tue Thames Conservancy have passed the clause of 
the Bill for the d ing, widening, and improvement of the bed 
and channels of the Thames, and which provides for borrowing 
powers up to £3,000,000. 


A commiTtTeEx of the Liverpool Chamber of Commerce 
is considering a pro 1 by Professor Royce, of Liverpool 
University, to establish in this city a commercial museum and 
bureau of scientific information. 


Tue Bradford Electricity Committee are discussing 
a report on the distribution of electricity by the city electrical 
engineer, Mr. Alfred Blackman, which contains recommendations 
involying an expenditure of over £40,000. 


Tue Bowland Rural District Council, at their meeting 
this week, adopted a scheme, estimated to cost £2450, for the 
purification of the sewage of the township of Waddington, near 
Clitheroe. The treatment will be by bacteria beds, 


At Wednesbury, on “Wednesday last, Messrs. Jesse 
Tildesley and Co., bridge and girder manufacturers, Darlaston, 
were fined £5 and costs for omitting to have their boilers inspected 
within fourteen months, as required by the Factory Act. 


Tae Local Government Committee of the London 
County Council have reported that the valuation in force cn 
April 6th next would be £50 433,868 gross, and £41,657,244 
rateab'e, an increase of £665,526 and £570,270 respectively. 

Tue Yarmouth Town Council decided, by a large 
majority, this week to accept a Belgian tender for between 800 
and 900 tons of steel rails for the new electric tramways, at 95¢r. 
per ton, the lowest English tender being at 104s. 6d. per ton. 


Tae Derby Town Council intend to apply for sanc- 
tion to borrow £30,000, being the further amount required for 
sewerage bracers in addition to the sum of £290,000 specifical'y 
authorised to be borrowed under the Derby Corporation Act. 


Two new Transatlantic liners shortly‘to be put on the 
stocks for the Hamburg-American line are to be fitted with 
passenger elevators. From the lowest saloon deck to the boat 
deck of the two ships represents the height of an average five- 
storey house. 


Tue twelfth annual dinner of the past and present 
apprentices of the Hammersmith Ironworks—Gwynne’s Limited— 
will take place at the Trocadero on Friday, December 23rd, Mr. 
John Gwynne, in the chair. It is hoped that as many past 
apprentices as possible will be present on this occasion to support 
him. 





PeTroLeuM has been sought for in twenty-seven 
counties in California, and of these twelve have yielded nothing, 
six have yielded oil in small quantities, one is a doubtful success, 
while seven are now producing oil profitably. In the seven coum- 
ties .just referred to there are fourteem distinct centres of 
production. 


Aw address on “ The Recent Visit to the United States 
and Canada,” will be delivered by Sir William Henry White, 
K C.B., past-president, at the ordinary meeting of the Institut‘on 
of Civil Engineers, on Tuesday, the 10th January, 1905, at 8 p.m. 
The address will be —— on the following day, at 3.30 p.m, 
for the benefit of members and their friends. 


AccorpinG to a table just compiled by Mr. James 
Carter, the borough treasurer of Preston, the inhabitants of 
Wolverhampton are the most heavily rated of any town in England. 
In this town the total rates amount to 103. 1d. in the pound 
West Ham, 9s. 10d; Norwich, 9s. 7d.; East Ham, 9s. 6d.; and 
Halifax, 9s., stand next in order. The lowest rated househo'de s 
are those of Lancaster, where the rates only amount to 4s. 6d. 


A RECENT extension of the work of the City of Bradfor« 
Technical College is in the direction of apprenticeship courses, in 
which students during their apprenticeship attend part of their 
time at the College and the remainder in the workshops of their 
masters. A movement on these lires has been organised jointly 
by the Engineering Employers’ Federation and the College, and 
there are signs that similar arrangements will develop in connec- 
tion with other industries. 


Grave anxiety has been felt by the inhabitants of 
Freshwater, Isle of Wight, during the past week on account of the 
serious encroachments made by the sea. The tides have been 
unusually high, and the strong winds have carried in huge waves, 
causing much damage to the esplanade. An enormous mass of 
concrete has been carried away from the sea wall, causing some 
anxiety as to the security of the foundations of various properties. 
It is feared that, unless prompt steps are taken, the sea may 
break through the low land to Yarmouth, and thus create two 
islands. 


Tue Odessa Press announces that when the war is 
finished the so-called ‘‘ Volunteer Fleet” will be reorganised 
entirely. Not only will the number of the larger steamers be 
increased considerably, but a more practical turn is to be given to 
the working of the fleet. In the first place, the steamers afe to 
be sent on longer voyages to foreign countries, and the authorities 
hope that they will succeed in capturing a great portion of the 
passenger and goods traffic, especially between Russia and the 
United States. For this purpese, and especially as Moscow has 
just been connected by rail with the new port of Windau, in 
Courland, it is regarded as being almost a foregone conclusion that 
Odessa will be given up as the base of the ‘‘ Volunteer Fleet,” and 
that in its pra either Libau or Windau will be chosen, and great 
changes will be made in the staff of the fleet. 


Tue organising committee of the Mediterranean motor 
boat race, the president of which is Senator Barbey, has decided 
that (1) it shall be contested, so far as possible, by day and in two 
cruises, Algiers to Mahon 198 miles, and Mahon to Toulon 
207 miles, the start being regulated by the state of the weather ; 
(2) the sea-going qualities of the competing vessels must be proved 
by preliminary trials; (3) all the competing motor boats—those, 
for instance, entered in the Monaco regatta—may engagein the Nice- 
Toulon and Toulon- Marseilles races, as also in any arranged at Nice, 
Toulon, and Marseilles; (4) the start from Nice is to immediately 
follow the close of the Monaco Motor Boat Exhibition ; (5) vessels 
competing in the Algiers and Toulon race must be provided with 
the committee’s certificate of qualification before the start from 
Algiers ; and (6) both in the principal race and those preceding 
it, competitors must conform to the instructions of the competent 
authority, so as to render effective the protection afforded by the 
escorting torpedo-boat catchers, 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—F. A, Brockxsnavus, 7, Kumpygasse, Vienna, 
QHINA.—KELLY AND Watsu, Limiren, Shanghai and Hong Kong. 
FRANCE.—Boyvgau anp CHEVILLET, Rue de la Banque, Paris, 
GERM ANY.—ASHER AND Co., 18, Unter den Linden, Berlin, 

F, A. Brooxuaus, Leipzic ; A. Twerrunver, Leipzic. 
INDIA.—A. J- ComBRIDGE AND Co., Railway Bookstalls, Bombay. 
JTALY.—LogscuER AND Co., 807, Corao, Rome ; Boood FRERES, Turin, 
J APAN.—KE&LLY AND Watsn, Limirep, Yokohama, 

Z. P. MaRUYA AND Co,, 14, Nihonbashi Tori Sanch 
Russia.—C. Ricker, 14, Neveky Prospect, St. Petersburg. 

s AFRICA.—Wa. Dawson & Sons, Limrrep, 7, Sea-st. (Box 489), Capetown 

Gorpon AND Gotcn, Long-street, Capetown. . 

R. A. THOMPSON AND Co., 83, Loop-street, 

J. C. Jura anp Co., Capetown, Port Blizabeth, Johannesburg, 

Bast London, Grahamstown, King Williamstown, Stellenbosch 

Hanpgt House, Lrurrep, Kimberley. 

Apams AND Co., Durban and Maritsburg. 
AUSTRALIA.—GORDON AND Gorton, Melbourne, Sydney, and Brisbane. 

R. A. THomPson anv Co,, 180, Pitt-street, Sydney ; Melbourne, 

Adelaide and Brisbane. 

TuRNER AND Hewperson, Hunt-street, Sydney. 

NEW ZEALAND.—Urrtow anp Co., Auckland ; Crata, J. W., Napier. 
CANADA.—MonrTReaL News Co., 886 and 888, St. James-street, Montreal. 

Toronto News Co., 42, Yonge-street, Toronto. 

UNITED STATES OF AMERIOA.—InreRnationaL News Co., 88 and 

85, Duane-street, New York ; Susscniprion News Co., Chicago. 
gTRAITS SETTLEMENTS.—Kaiiy anp Watsu, Liurrep, Singapore. 
OEYLON.—Wisayartna anv Co., Colombo, 
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427 In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 


instructions. 
42F All letters intended for insertion in Toe Enotnegr, or containing 
tions, should be panied by the name and address of the writer, 





not necessarily for publication, but as a proof of good faith, No notice 
whatever can be taken of y icat: 
49F = Wecannot undertake to return drawings or manuscripts ; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 


MonoratL.—Wo would suggest that you should apply to Mr. A. Bouchier, 
22, Lawrence Pountney-hill, E.C. 

H. H. (King’s Lynn).—You might safely let the two rods take a load of 
70 tons. Each rod would break with a load of approximately 100 tons. 

G. N. E. (Dundalk).—You can obtain full iculars from the secretary 
to the Municipal and County Engineers’ Institute, 11, Victoria-street, 
Westminster. 

D. (Billinhurst).—The motor coaches on the Marienfe!de-Zossen line were 
made by Messrs. Van der Zypen and Charlier, of Cologne. They were 
seated each for fifty passengers. 

J. P. (Lewisham).—See Ewing Matheson’s ‘‘ Depreciation of Factories,” 
Spon; and Burton's “Engineering Estimates and Cost Accounts,” 
Technical Publishing Company. 

J. (Exeter).—Your pump valves thrash because they have too much lift. 
Try screwing down the centre pins with which you say the valve-boxes 
are fitted; but be careful, for unless there is a relief valve fitted, you 
may have a catastrophe. 

W. P. (Earlsfield) —By far the best way to test your propeller lies in 
hiring a small steam yacht or river launch by the month, fitting her 
with your screw, and testing her on one of the measured miles below 
Woolwich. You can get such a boat through any of the yacht agents, 
of whom there are several, 

T. 8S. (Landore)—Probably vanadium. Consult a good metallurgical 
chemist. We do not think that any accurate statistics of tungsten are 
available; possibly, 700 or 800 tons of it may be used every year, 
principally in Europe in steel making. The ore is fairly distributed 
over the world. Aluminium is sometimes used to get rid of floating 
dross in casting chrome steel ingots. A small piece into a 
crucible vanishes almost explosively; possibly it acts as a deoxidiser. 

C. Y. (Oldham).—We do not think it is fair to denounce a bygone race of 
employers as you do. Take, for example, that cited by yourself, dry 
grinding. It is a fact that the needle grinders of Redditch offered the 
most determined opposition to all attempts to introduce magnetic shield 
respirators or suction fans. The grinder earned about £5 a week, died 
of grinders’ asthma st 35, and saw very clearly that if the occupation 
becarre less lethal he would get less money. Do you know that in the 
present day it is almost impossible to get men to use saw guards? 

J.J. M. W.—(1) For induced draught work, we cannot advise you to put 
down a fan running at 600 revolutions per minute. These fans are 
liable to rapid destruction by heat, sulphur fumes, and dust, and 
centrifugal effort acting on deteriorated metal may have a disastrous 
effect. A fairly large fan running at 300 revolutions per minute, driven 
direct by an engine running at the same speed, will, in the end, be 
more satisfactory, although the whole plant may cost a little more to 
begin with. (2) There is no practical advantage gained by using one 

ssure more than another in heating tanks. You will find 50 1b. or 
Ib. answer very well. 





INQUIRIES. 


WAGES TABLES. 
Srr,—Can any of your readers inform me where I can obtain tables of 
wages for nine hours at various rates? I know books are obtainable, but 
it would be a great saving of time if tables in regular tabulated form 
could be bought. TIMEKEEPER. 
December 14th. 


ERRATA. 


In the article “ Nile Irrigation, No. III.,” in the issue of Taz Encinger 
of 23rd September last, column 2 bottom, and column 3, 22nd line, the 
depth of evaporation of Lake Victoria should be ‘1-77” instead of 
“}.42." The error arose from the figure of 85,000,000,000 being used in 
the calculation of the depth instead of 68,000,000,000; the latter being 
the area of the lake, while the former is the quantity of rainfall on the 
lake surface 

By the accidental omission of the word “ no” in our description of Mr. 
T..M, Jarmain’s new swath turner, which was included in the article on 
the Smithfield Show last week, an unintentional injustice was done to 
Mr. Jarmain.. The sentence referred to should read “ This machine being 
designed in a manner which, while retaining the good features of the 
earlier machine, is lighter in draught and sufficiently narrow to pass 
through a 7ft. gateway, while there is no likelihood of choking when 
dealing with heavy crops.” 


a _______ 


InstiruTe oF Marine Encingers.—Monday, December 19th, at 8 p.m., 
at 58, Romford-road, Stratford, E. ‘Fuel Testing.” 

Society or Arts.—Monday, December 19th, at 8p.m. Cantor lectures: 

IV. “ Musical Wind Instruments,” by David James Blaikley. Tuesday, 
December 20th, at 8 p.m. Applied Art Section: ‘Street Architecture,” 
by Thomas Graham Jackson, R.A. 
Tas Royat Scortisn Socrety or Arts.—Monday, December 19th, at 
8 p.m., at 117, George street. Communication ‘‘On Ben Nevis and its 
Obecr vatories,” by ‘Gilbert Thomson, M.A., Assoc. M. Inst. C.E., Repre- 
sentative of the Royal Philosophical Society of Glasgow on the Directorate 
of the Observatories. 


Tue InstITuTION oF CrviL_ EnorneErs.—Tuesday, December 20th, at 
8p.m. Ordi: ti Di ion, ‘‘ On the Construction of a Con- 
crete Railway Viaduct,” by Arthur Wood-Bill, Assoc, M. Inst. C.E., and 
Edward Davy Pain, B.A., Stud. Inst. C.E. Wednesday. December 2Ist, 
Students’ visit tothe Printing Works of Messrs. Wm. Clowes and Sons, 
Limited, Duke-street, Stamford-street, S.E. 

Royat MerTroro.oaicat Socrery.— Wednesday, December 2ist, at 
7.30 p.m., at the Institution of Civil Engineers, Great George-street, 
Westminster, 8.W. Ordinary meeting. Discussion on Mr. F. J. Brodie’s 
Paper ‘‘ Decrease of Fog in London during Recent Years.” Paper, ‘‘ The 
Study of the Minor Fluctuations of Atmospheric Pressure,” by W. N. 
Shaw, D.8c., F.R.8., and W. H. Dines, F.R. Met. Soc. 

Tae Farapay Socrery.—Wednesday, December 19th, at 8 p.m., in the 
Library of the Institution of Electrical Engineers, 92, Victoria-street, 8. W. 
Papers: ‘‘ The Electric Furnace, its Origin, Transformation, and Applica- 
tions (Part I1.), by Adolphe Minet. ‘‘Klectrolytic Analysis of Cobalt and 
Nickel,” by F. Mollwo Perkin and W. C. Prebble. ‘*The Electrolytic 
Preparation of Tin ‘Paste,” by F. Gelstharp. ‘Note on the Electrolytic 
Recovery of Tin,” by F. Gelstharp. 
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THE PREMIUM SYSTEM AND THE FOUNDRY. 


Tuat the premiuin system is opposed by the 
Moulders’ unions is common knowledge, but it is 
only within the last few days that an official order 
has been made by the Secretary of the Friendly 
Society of Ironfounders as to the attitude which 
the members of the Society are to take with regard 


hostility. It has been agreed between the repre- 
sentatives of English and Scotch ironfounders’ 
unions that wherever it is sought to introduce the 
system into any moulding shop it must in every 
instance be opposed, and in order to leave no doubt 
as to their opinion, the unions hasten to endorse 
the views expressed by the Engineering and Ship- 
building Trades Federation, which were widely 
discussed not many months ago. It is impossible 
not to regret and deprecate this foolish animosity to 
a system which, wherever it is in use, is not only 
approved, but absolutely sought for by the men. 
Its use in foundries is, it is true, so far very limited, 
but it has been tried in some places for many 
months, and has proved itself a benefit both to the 
moulder and his employer. To find any arguments 
against it the men are driven back on theories 
which practical results have exploded, and 
assumptions which hundreds of their fellows could 
readily disprove. We fear there is still a lurking 
suspicion amongst workmen that there must be 
something underhand about a system which offers 
them so much. They are in constant dread of 
beiig “done” somehow by their employers, and 
rather than trust their own opinion of a subject 
which is perfectly open and above board, the 
prefer to believe that it contains some subtle triek 
to catch them, and hence refuse to have anything 
to do with it. We can only devoutly hope that 
they may purge their minds peacefully of any such 
unwarranted suspicion. 

At the time that our unions are passing their 
restrictive resolutions at home, their fellows in 
America are in a life-and-death struggle with their 
employers. Last week brought news of the abro- 
gation of the New York agreement. Conciliation 
had been tried and found wanting, and the employers 
had boldly stated their determination to manage 
their foundries in their own way. All over America 
there is a strong determination to have the “ open’”’ 
shop—the shop, that is, where unionists and non- 
unionists work side by side, and where no restric- 
tions as to who shall or who shall not do certain jobs 
or use certain machines are tolerated. ‘“ Organised 
labour,” says a Buffalo paper, “ is facing a crisis of 
tremendous import—the utter surrender of the 
closed shop. Organised capital banded into a great 
army that reaches from Hell Gate to the Golden 
Gate is making formidable headway in its fight for 
@ principle—the principle of the open shop.” This 
is, in spite of its picturesque setting, a literal state- 
ment of fact. A vast association has been formed 
with the object of protecting industry, and its first 
great object will be the overthrow of the abused power 
of the American unions. To what extent this power 
is employed we have, here, but indifferent ideas, but 
such were the disturbances in Chicago, that-at one 
time it appeared as if the greater part of the whole in- 
dustrial capital would leave the city.. Mr. Job, the 
secretary of the employers’ federation of Chicago has 
stated that there were no less than 1300 strikes in the 
city during 1903, and scarcely one of these was con- 
ducted without violence in one form oranother. It 
is, moreover, affirmed that there is a regular 
“schedule of prices paid to professional sluggers of 
non-union men—so much for a broken rib, so much 
for a fractured skull, so much for total disable- 
ment.” Allowing something for the exaggeration 
which comes naturally to our American cousin 
when he is attempting to establish a record, even 
for wickedness, there can be no doubt that Chicago 
is only now shaking off an unenviable reputation 
for fostering socialists and. anarchistic labour 
agitators. It is not, under the circumstances, a 
matter of surprise that from every hand we hear of 
the determination to defeat the closed shop. 

It should not be difficult for our own foundrymen’s 
unions to find food for reflection in these American 
events. The removal of the restrictions which have 
bound the foundries will mean the cheapening of 
foundry products and the probable extension of busi- 
ness. Less men will not be employed than hitherto, 
but more; less money will not be earned per man, but 
more. But each man, by the freer.use of machines 
and by the introduction of improved wage systems, 
will be induced and enabled todo more work. High 
wages rule in America, and the use of machines and 
cheap labour is of more consequence than here; but 
we, on the other hand, have to contend with condi- 
tions not known on the other side of the Atlantic, and 
it is as important to us that our foundries should be 
run economically as it is to the American. We 
wish we could persuade the Friendly Society of 
Ironfounders that they will. do more for their own 
good and for the good of the trade by endeavouring 
to assist the masters to reduce the cost of their 
products than they do by hampering and hindering 
in every way in their power his efforts to compete 
successfully with his foreign opponents. We were 
told not long ago at Baldwins’ Locomotive Works 
that their piece work hands had come, at a time of 
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their rates might be reduced, as thereby they 
hoped that the company, by quoting lower prices, 
might be able to secure more orders. We do not 
expect such unexampled altruism from our work- 
men, but they may, nevertheless, take to heart the 
principle which such a sacrifice involved. 


A WORLD-WIDE STEEL SYNDICATE. 


At the present time there are three matters 
which tend to show that a certain amount of pro- 
gress is being made in connection with the grand 
scheme for the establishment of an international 
steel syndicate to embrace the principal producing 
and exporting countries in the world. The first 
relates to the conventions which have already been 
concluded, the second concerns the negotiations in 
progress for arriving at further agreements, and the 
third refers to the rumours in circulation as to the 
intentions of interested producers. The important 
fact for the moment is that the United States Steel 
Trust, supported by the large exports from that 
country this year, and also by the slightly improved 
condition of the home market, has emerged from 
the shell into which it retired last April, when 
failure proved to be the only result of the negotia- 
tions which then took place in London between 
representatives of the American, British, and 
German works for the purpose of concluding an 
international agreement for the removal of competi- 
tion, the delimitation of markets, and the settle- 
ment of uniform prices. It is uncertain whether 
the initiative in the matter on the present occasion 
has been taken by the United States Steel Corpora- 
tion. or its exporting company, or whether it is due 
to the German Steel Syndicate; but this particular 
question is quite immaterial, because the American 
works constitute a factor which cannot be left out 
of consideration in any arrangements made with the 
object of dividing the trade of the world in regard 
to certain products of the steel industry. This fact 
has doubtless been recognised by both parties ; and 
representatives of the United States Steel Trust and 
of the German Steel Syndicate have met in confer- 
ence both in London and Westphalia for the 
purpose of discussing the situation of affairs. 

The primary question from a steel export stand- 
point relates to the demand for rails in different 
parts of the world. On this point, but excluding 
the American works, the British, German, Belgian, 
and French rail producers have entered into agree- 
ments, which are understood to have now been 
finally ratified and to be in operation. It is, how- 
ever, necessary, in order to render the rail conven- 
tion effective, to bring within its scope the United 
States Steel Products Export Company, which is 
the export department of the United States Steel 
Corporation ; and it is believed that the inclusion of 
the Americans is in a fair way of accomplishment 
as a result of the conferences to which reference 
has already been made. But for the moment it 
cannot be definitely asserted that the United States 
Export Company has become a party to the con- 
vention. It must be remembered that the agree- 
ments between the four contracting parties apportion 
a fixed allotment of the world’s export trade in rails 
to the British, the German, the Belgian, and the 
French works, as stated in a previous issue of this 
journal. It therefore follows that, having divided 
up the export trade in this manner, any allotment 
made to the American Sieel Trust or its agencies 
must cause a displacement of the percentages 
granted to British producers, who have secured 
slightly over one-half of the aggregate exports, the 
German Steel Syndicate, and the Belgian and 
French rail exporters. A second agreement which 
has been brought about refers to the exports of 
girders, joists, and other shapes. This has been 
arranged between the German Steel Syndicate, 
the Belgian producers, and the few French works 
which undertake to deliver out of the country in 
this particular branch. The British rolling mills, 
which are not particularly concerned in the expor- 
tation of shapes, are, therefore, not included in the 
Joist Convention, as this combination is termed. 
Thus it may happen that the same British rail 
producers who are in agreement with the con- 
tinental triumvirate in regard to rails will probably 
find their interests clash with at least two of the 
trio in respect of the joist market in Great Britain. 
If, then, the former stand to gain from the rail 
department, what will they lose from regulated 
competition in shapes in the British home markets? 

Passing over for the moment the question of 
semi-finished steel products, we reach another of 
importance to the manufacturers in Great Britain, 
namely, the production of rolled tubes. Months 
ago—in April and May last—conferences took place, 
both in London and Berlin, of representatives of the 
American Tube Trust, the principal British producers, 
and the German Gas and Boiler Tube Syndicate, 
with a view to an understanding being reached in 





regard to the export trade in tubes. The confer- 
ences, however, led to no practical result; but it is 
now stated on good authority that the representa- 
tives of the American Steel Trust on behalf of 
the Tube Trust, and the representatives of the 
German Steel Syndicate on behalf of the Gas 
and Boiler Syndicate, have arrived at an agree- 
ment. This provides for the withdrawal on 
the one hand, of American competition in tubes in 
Germany, which is a fairly large business, and on 
the other, for the retirement of Teutonic works 
from the markets in Mexico and Canada. In addi- 
tion to this, proposals are said to be on foot for a 
general export agreement between the German 
Steel Syndicate, and the United States Steel Corpora- 
tion, which is reported to have made peace with 
the Lackawanna Steel Company, a concern of con- 
siderable importance from the competitive point of 
view. 

The only certainties in the direction of an inter- 
national steel trust are, for the present, at all events, 
and regarded from the British aspect, the formation 
of rail and joist syndicates, although the works in 
Great Britain have the prospect of financial advan- 
tage from the operation of the rail convention, only 
provided that affairs are arranged to the satisfaction 
of the export agency of the United States Steel 
Corporation. In all other respects in the iron and 
steel industry, British producers—-if we accept the 
joist syndicate as an accomplished fact, the semi- 
finished steel products combination as a matter of 
the immediate future, and the American-German 
Tube Convention as having actually been concluded, 
to say nothing of a general export agreement 
between the latter two parties—are practically left 
out of consideration. Against tariff-fed or dumped 
partly manufactured steel products from Germany 
little can be done at the present time, as the question 
is or has been one of see-saw between that country 
and the United States in relation to Great Britain. 
In the case of Belgium, which has only a moderate 
import tariff, the question of dumping in England 
does not come directly into consideration; but it 
occasionally arises indirectly partly from the 
operation of works at cost price or at a loss, or from 
the sales of manufactured products rolled from semi- 
finished materials purchased from Germany and 
France at dumping prices; yet in regard to tubes, in 
which British works are vitally interested, they are 
said to have been passed over or ignored by the 
American and German works! Under all the 
circumstances it really seems as if the British 
steel works, or at all events those engaged in the 
production of rails, have sold or are selling their 
birthright. To make an arrangement in regard to 
one product, and to allow other export branches to 
escape, certainly seems foolish, while it allows of the 
home market being bombarded in other respects, 
and the sooner the British works begin to act in 
harmony with each other and sink any individual 
differences, the better it should be for them as a 
whole. It is surely not the duty of the pioneer 
country to collect the crumbs which fall from the 
table of its pupils. 

ELECTRIC MAIN LINE RAILWAYS. 

TxE electric railway about which we write must 
not be confounded with the glorified tramway repre- 
sented by such lines as the Liverpool and Southport 
or the Metropolitan. We do not mean to disparage 
the value of these railways ; but we have in mind a 
great main line express passenger service, involving 
continuous running at or about an average of 
60 miles an hour for two or three hours. Running, 
in fact, like that of the long-distance expresses on 
the Great Western and other railways in this and 
various countries. Although at first sight it may 
seem that constructive details which will suit one 
class of service will equally well suit another, yet in 
practice it is not so. 
play a very important part in the method to be 
adopted, and it is with these conditions and their 
influence that we now propose to deal. 

On suburban railways the trains stop and start at 
frequent intervals, and the essential qualification 
of the motors is great torque, or what is the same 
thing, great power of acceleration. The motors 
are worked under constantly varying conditions. 
At one time a motor will be called on to develop 
120 horse-power for perhaps thirty seconds, then 
the power will drop to 50 horses for a minute 
and a-half, then to nothing for a minute, and 
again it will once more rise to a maximum. Now, 
within a certain very wide range, it may be said 
that the only limit to the work which a motor can 
do is its rise in temperature. Practice has shown 
that the suburban motor is less liable to overheating 
than one kept continually at work. For a large 
portion of its time it is running much under its 
full capacity, for another it is not working at 
all; and if the train stands at each end of its 


The conditions of working} 


| 
run for a few minutes cooling down can take 


place. Recently a paper of a very Practical 
character was read before the Rugby Engineerin 
Society by Mr. Carter, of the British Thomson. 
Houston Company, in which he dealt with high. 
speed electric railway work. He showed that it's 
motor runs for half an hour and then is at rest at 
a terminus for 15 minutes, it is possible to Work 
with motor losses which are one and a-half times 
as much as would be possible if the motor ran eop. 
tinuously. That is to say, heat is got rid of which 
would otherwise be mischievous. When long rung 
are to be made, the motor must have proportions 
which are quite different from those which will 
satisfy frequent-stop, short-run conditions. There 
is no more reason why a motor should not run ego] 
for a og or a week than there is to prevent q 
dynamo from doing so. But then the motor must 
be run at far below the maximum power which jt 
is able to put out for a short time ; and the fact at 
once introduces some important differences between 
the rolling stocks of the two systems. Electrica] 
engineers like Mr. Carter, who have carefully 
studied the whole question, hold that for main ling 
express traffic, motors must in the first place, be 
designed to suit the service, and then the vehicles 
must be made to suit the motors. One of the 
results of this appears to be that the motor train 
cannot be used, and that the power must be carried 
in a locomotive. This seems to be also the opinion 
in the United States, if we are to judge by the 
90-ton electrical locomotive for the New York Cen. 
tral Railway which we illustrated two weeks ago. 

The working of trains by electricity has passed 
out of the scientific experimenta] stage, and has 
entered the commercial experimental stage, and no 
doubt very much may be found to turn on the 
question whether a motor train is possible, or an 
electric locomotive essential. At first sight it 
seems that if a locomotive weighing 90 tons, or 
anything near that, must be used, the boasted 
advantages of electricity as a motive power are |cst. 
It may be shown that to work a train of only five 
coaches, weighing 125 tons, at 75 miles an hour, at 
least 50 tons of motor would be required ; and it 
is open to question whether the 2500 rated horee- 
power could not, on the whole, be better carried in 
a locomotive than in the coaches. ~ It is well to 
remember that the Zossen single coach weighed no 
less than 83 tons; of course, the speed was abnormal; 
but when we come to add a dozen tonsor so of motors 
to acoach, the coach itself must be strengthened, at 
least so far as the framing is concerned, and s0 
the weight becomes cumulative. Under the circum- 
stances it is not very easy to see where the advan- 
tage comes in. If we estimate the cost of power 
in terms of fuel burned, it will probably come out 
about two to one against electricity. Of the 
capital cost it is not necessary to speak; we are 
considering running expenses only. No one, s0 
far as we are aware, indeed, has claimed for elec- 
tricity that it will enable fast passenger traffic to be 
conducted at less cost than now obtains. We 
might, perhaps, say that the expense of the system 
is so well known that no one seriously advocates 
its adoption. This would be going too far, however, 
and the electrical working of long-distance passenger 
trains is recognised as by no means outside the 
region of profitable discussion. The paramount 
claim which electricity makes on the attention of 
railway men is that it places at their disposal an 
amount of tractive effort which cannot be had from 
any steam locomotive. Thus, for example, Mr. 
Carter told his hearers that motors “ running free,” 
that is to say, not accelerating a train, which exerted 
about 625 horse-power, could for a limited period 
give out 2500 horse-power. This is more than could 
be hoped for from a steam locomotive. But after 
all, is it quite necessary that a power so great 
should be provided? It matters nothing whether 
30 seconds or three times that period are required 
to get a speed of 30 miles an hour when a train has 
a run of a couple of hours before it. It may very 
well be asked, Why provide motors of such power? 
The answer is simply that for continuous running 
it is not safe to reckon on more than one-fourth of 
the rated power of the motors. A weight of 160 lb. 
per horse-power seems to be about the least allow- 
able with closed-in motors mounted on the coach 
bogies, but a motor may for a short time develop 
horse-power for 40 lb. 

If, however, a locomotive is used, methods of 
cooling by ventilation at once become possible, and 
inasmuch as the problem of problems about long- 
distance electric railway runs turns on prevent'ng 
the motors from getting hotter than about 170 deg. 
Fah., it seems that while the motor train is in all 


‘ways the best for a suburban service with light 


rolling stock, high acceleration, and many stops, 
the locomotive will be found to possess overwhelm- 
ing advantages for main line long run express 





passenger trains weighing 250 to 350 tons. In 
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Mr. Carter’s words :—‘ We shall use locomotives 
rather than mount the motors on the train axles. 
This implies the abandonment of the multiple unit 
train control system ; but as the advantages of this 
system are needed chiefly in suburban service, this 
soint is of small importance for the class of service 
we are considering. The motors will be large and 
owerful units, probably open on the cab side to 
aid the dissipation of wasted energy, but closed to 
the weather. The“usual method of rating, which 
was developed to suit the needs of tramway motors, 
will probably be abandoned in favour of some 
method more suited to the service that these motors 
will be called upon to perform. The tramway type 
of motor, in conquering the suburban railway field, 
has probably reached the limit of its usefulness in 
railway work, and for main line service we should 
expect motors differing largely from those we are 
accustomed to.” 

It may be asked whether under these conditions 
it is likely that electricity will supersede the steam 
locomotive for this class of work. So far as the 
facts are known, there is nothing to be advanced in 
favour of electricity. The peculiar advantages 
which it possesses over the steam engine are just 
those which are not wanted for long-run traffic. 
But it is not expedient to prophesy, and it is even 
conceivable that a system of construction and a 
method of working may be possible which would 
give better results than any to be had at this 
moment. The small unit system maybe mentioned, 
in which numerous separate one or at most two- 
vehicle trains would take the place of the present 
huge corridor train. All this is, however, some- 
what beside our desire to call attention to a few of 
the questions which arise when the hauling of 
ordinary passenger trains by electricity instead of 
steam is contemplated. 
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RIGHTS OF PROPERTY IN DRAWINGS. 


Tur case of Estler Brothers v. J. Tylor and Sons, 
Limited, which was heard by Mr. Justice Farwell, 
recently, raised certain points of great interest to 
engineers. The plaintiffs carry on business as electrical 
engineers and manufacturers of electric traction material. 
The defendants were sanitary engineers and brass and 
iron founders. In October, 1900, the defendants under- 
took to manufacture for the plaintiffs certain castings, 
fittings, and electrical appliances from designs consisting 
of drawings, tracings, photographs, patterns and samples 
supplied by the plaintiffs. The castings, &c., so supplied 
were to be sold by the plaintiffs in the ordinary course of 
their business. The plaintiffs allege that it was an 
express, or in the alternation that it was an implied term 
of the contract, that the defendants would not make use of 
the patterns or drawings, except for the purpose of fulfill- 
ing the plaintiffs’ orders. The defendants, however, made 
for their own purposes, and advertised for saie fittings, 
castings, and appliances which were, in all material 
respects, reproductions of the fittings, castings, and 
appliances made by them for the plaintiffs from the 
plaintiffs’ designs and patterns. The plaintiffs accord- 
ingly claimed an injunction to restrain them from con- 
tinuing this course of conduct. The defendants, by way 
of defence to the action, alleged that the fittings and 
castings made by them were common to the trade. They 
also alleged that they were entitled to do what they did 
by a custom of the trade. This plea was withdrawn. At 
the conclusion of the plaintiffs’ case, and when the defen- 
dants had called some witnesses, it was announced that 
they no longer desired to contest the action. Their 
counsel said :—‘‘ The defendants were honestly mistaken 
in thinking that all the fittings and appliances which they 
had advertised for sale were common to the trade. It 
has been made clear that some of them are not. This 
being so, my clients will submit to an injunction restrain- 
ing them from using any of the plaintiffs’ designs or 
manufacturing according to them.” It seems clear, from 
the facts of the case, that the result would have been 
the same had it been fought out to a finish. It is reason- 
ably clear that when a man forwards a drawing to be 
carried into execution by a manufacturer he does not 
thereby authorise the manufacturer to make further use 
of the drawing for his own benefit. The case under 
notice is useful, inasmuch as it makes the law upon the 
subject absolutely clear. With regard to drawings, how- 
ever, other points sometimes arise which are not affected 
by this case. Suppose an engineer is employed to design 
a bridge, and the bridge is eventually completed in 
accordance with the designs. Who can claim the designs? 
Attempts have been made from time to time to show that, 
in the parallel case of an architect, the architect is 
entitled to plans, and an alleged trade custom has been 
prayed in aid of this rule but without avail. In a recent 
case which came before the divisional court it was held 
that the plans become the absolute property of the build- 
ing owner, who can do with them what he will. It is 
conceived that, upon the authority of this case, the 
person upon whose orders an engineer makes plans and 
drawings for a bridge has an absolute property in those 
plans and drawings, and may build as many bridges as he 
chooses in accordance therewith. 


WORKSHOPS AT SEA, 


_ ON the 15th inst. tenders were opened for the construc- 
tion of two cruisers, North Carolina and Montana, and 
one battleship, the New Hampshire, for the United States 
Navy. The results of the competition are not yet made 


public in this country. No details of the battleship have 
been published. The cruisers will be 502ft. long, 73ft. 
beam, and on a draught of 25ft. will displace 14,500 tons. 
The armament of the cruisers will consist of a main 
battery of 4 10in. and 16 6in. breech-loading rifles, 
23 Bin. rapid fire guns, and 4 submerged torpedo tubes, 
and a secondary battery of 12 8-pounder and 4 1-pounder 
semi-automatic guns. The propelling plant will include 
engines of the vertical, twin-screw, four-cylinder, triple- 
expansion type, of a combined indicated horse-power of 
not less than 23,000, and 16 water-tube boilers of a type 
to be approved by the Bureau of Steam Engineering. A 
novelty consists in the installation of very complete work- 
shops on board. All warships carry appliances for 
making small repairs. But hitherto it has been the practice 
of fleets to rely mainly on floating factory ships such as 
our own Vulcan. The new cruisers are intended to be self- 
sufficing to a large extent. The list of machine tools to 
be placed on board represents plant sufficient for a nice 
little works on land. Thus, for example, there is to be a 
gap lathe, to swing 48in., a 14in. screw-cutting lathe, 
universal milling machines, grinders, and powerful drill- 
ing machines, to say nothing of a fairly complete black- 
smith’s forge. The precedent established seems to be 
worth following. The provision of facilities for making 
repairs thus provided cannot fail to play an important 
part in keeping a ship in a high degree of efficiency. 


THE RAILWAY COAL CONTRACTS, 


Tue interest in regard to the placing of these important 
contracts has in no way abated. As stated last week, 
the South Yorkshire coalowners sent in tenders at 8s. 6d. 
per ton, and, it is said, are fairly unanimous in holding 
out for the price named. Up to Wednesday evening 
none of the companies, save the Lancashire and York- 
shire, had approached the coalowners. As in other 
years, they are evidently looking out for some change. 
It is stated that the Lancashire and Yorkshire has during 
the week made overtures to a number of the South 
Yorkshire thick seam coalowners with an offer of 8s. per 
ton. The offer, it is stated has been declined, but it is 
admitted that the company has been successful in placing 
a portion of its contract at 8s. per ton with a firm in the 
Barnsley district working a thinner seam of coal. Last 
year the company went further afield, and placed a con- 
siderable portion of its contracts in the Wath and 
Mexborough districts at 8s. 3d. per ton. The contracts 
for the supply of fuel to the Grimsby and Hull fishing 
fleets are = in the market, and seem likely to create a 
good deal of competition. These contracts have of late 
assumed considerable dimensions. So far as is known, 
the gas contracts placed in the South Yorkshire district 
have been taken at a slight reduction on the price paid 
for coal under expiring contracts. The local railway 
traffic is likely to be disturbed by the fact that one large 
South Yorkshire firm has obtained an order for 40,000 
tons of gas coal for the Belfast Gas Company, which last 
year was obtained by a firm in another part of the 
coalfield. 








THE DEFENCES OF OUR GREAT NAVAL 
PORTS. 


An important change is now in progress as to the nature 
and appliances of most of the armament at present com- 
prising the fixed defences of our great naval ports—nay, 
indeed, this change has already been putin hand with 
considerable vigour under the supervision of the Defence 
Committee at the War-office. 

It is true that, as changes in the nature of guns, their 
mountings, gun positions, and other appliances took place, 
a limited—may we not say a very limited—number of the 
improved weapons has for some years taken the place of 
the antiquated armament which was laid down so early as 
1874, the approximate period when the scheme for the arm- 
ing of our coast defences was taken in hand seriously. 
Here and there we find some excellent and powerful guns 
mounted, such as 10in., 9°2in. and 6in. of the most recent 
mark, and it is impossible to find fault, either with such 
weapons themselves or with the capital emplacements 
in which they are mounted. Rut they are a mere hand- 
ful when compared with the vast number of clumsy old 
muzzle-loaders and very early breech-loaders which still 
encumber the coast batteries of Great Britain and 
Ireland. 

In 1874 about 800 heavy muzzle-loading guns were 
appropriated to the various coast positions, including the 
four great naval ports, also Portland, Dover, the Bristol 
Uhannel, Cork Harbour, the Forth, &c. &c.; and at the 
present moment far the larger proportion of these posi- 
tions, and many others equally important, possess very few 
recent weapon. Here and there the old monstrosities 
have been got rid of entirely, a considerable number 
having been ignominiously buried in the ground in the 
vicinity of the forts which contained them, as they were 
not worth the cost of transport to Woolwich Arsenal ; and, 
as we said before, they have been replaced with admirable 
guns. But the re-armament has not hitherto been 
carried out on a comprehensive scale. 

Now we understand that the matter is being taken 
vigorously in hand, and that large bodies of Garrison 
Artillerymen are at work removing the 12}in. muzzle- 
loading guns of 38 tons, the 10in. muzzle-loading guns of 
18 tons, and others of a smaller calibre and weight, from 
the various coast batteries and forts, a considerable 
number of 6in. quick-firing guns and a smaller proportion 
of 9°*2in. guns, all of the latest mark for land service, 
having been manufactured and appropriated to fill the 
vacant gun positions. The work of removal is ve 
heavy, and the change involves a good deal of alteration 
of the gun ports and other features of the emplacements ; 
but the position-finders have been already fixed and 
position-finding cells constructed for the various groups 
of guns, two generally forming a group, so that part of 


But the artillery authorities are not intending to open 
out with any more obsolete appliances. Their programme 
is a very ambitious one. Recognising the immense im- 
portance of electric power and its great simplicity of action, 
they are, we are told, fitting the new guns of a quick-firirg 
nature with electric motors for training and elevation, a 
small circular motor being affixed to the sprocket wheels 
and spindles, which will run the gun from-one end to the 
other of its arc of training in a few seconds, and elevate 
or depress it with equal celerity and ease. In the event 
of any untoward circumstance putting the electric motor 
out of action, the gear can be detached in a moment by a 
simple movement, and ordinary hand wheels be employed 
for both training and elevation. With the old muzzle-loading 
guns in casemates, the port lintels were so low that the size 
of the chase prevented the gun being elevated to a reason- 
ably high angle, involving a very short and almost 
ineffective range. With the new weapons and a little 
modification of the lintels the range is vastly increased. 
As we said before, the same position-finders and position- 
finding cells will be utilised for the new guns, only the 
surface of the plane table, upon which the pencil pointer 
of the arm of the position-finder travels, will be much 
extended in a line with the axis of the instrument, as the 
guns will have, of course, a much longer range. 

The necessity for putting our coast defences into a 
thoroughly efficient and up-to-date condition is obvious. 
Opinions differ as to the value of such defences, but there 
can be no doubt that if we have them at all they ought to 
be the best of their kind. That they are not so now is not 
in any measure due to the apathy or indifference of the 
authorities concerned. The Navy is,and must always be, 
by far the most important element in the defence of our 
coasts and great naval ports. So great has been the 
prejudice of the nation against any serious development 
of the system of permanent fortification, that the expendi- 
ture necessary for securing a reasonable amount of shore 
battery protection has only been possible by putting it 
down to Naval votes, which has been the practice for 
years. This is absurd; land services should appear in 
Army votes, as the batteries will be manned by shore 
gunners. : 








DOCKYARD NOTES. 


THE new training squadron will be composed as follows :— 
St. George, Isis, Gibraltar, Hawke, and Highflyer—the latter 
carrying naval cadets. 








Ir is rumoured that the reconstructed Mediterranean fleet 
will consist of the two Queen class, three Formidables, three 
Londons, and the Vengeance. All the Duncan class will go 
to the new Atlantic fleet, according to service gossip, also the 
Swiftsure and Triumph. Another rumour places these ships 
all in the Home Squadron. Probably the detail is yet un- 
settled, but it is apparently established that so far as possible 
all squadrons will be homogeneous and contain all the ships 
of any particular type. This is as it should be. Duncans 
mixed with Londons are wasted, and their speed superiority 
of no avail. They become transformed into weak Londons. 





STERN submerged tubes are to be fitted to the King 
Edward VII. and her sisters. As originally designed, she, 
the Dominion, and the Commonwealth, were without stern 
tubes. 





THE old unprotected cruiser Iris has been put out of com- 
mission as a training ship, the Gibraltar replacing her. 





A Grxart sale of warships takes place next spring at one or 
other of the dockyards ; three battleships and no less than 
thirty cruisers will be sold off. The armada thus to be dis- 
posed of is understood to be composed as follows :—Battle- 
ships: Dreadnought, Sultan, Monarch—now Simoon. 
Cruisers: Medea, Medusa, Ringarooma, Pallas, Pearl, 
Psyche, Marathon, Melpomene, Magicienne, Pandora, Iris, 
Mercury, Archer, Porpoise, Brisk, Calliope, Cleopatra, 
Northampton, Barracouta, Barrosa, Blanche, Blonde, 
Philomel, Mildura, Katomba, Tauranga, Wallaroo, Pomone, 
Pactolus, and Scylla. One modern cruiser could probably 
‘‘ take on ’’ the lot. 





Tue Apollo class are going to be distributed as drill ships 
for Naval Reserves and Naval Volunteers ; the balance left 
over are likely to be on the market ere many months have 
sped. The Brilliant has already been utilised for the Royal 
Naval Reserve. 





Tue Russian Captain Klado, who ever since the Dogger 
Bank affair has been a celebrated figure in Russia, seems to 
have demanded his ‘‘ third squadron ’’ without much asking 
where it is to come from. Apart from the Dardanelles 
question, it is doubtful whether a single Black Sea ship is 
effective enough to go, while in the north there remains 
nothing but the three little ships of the Apraksin class, 








Four THousAND MILES Moror Car TriaL.—The 16-20 horse- 
_ Martini motor car comple’ its 4000 miles trial on 

ecember 7th under ordinary touring conditions. The daily run 
consisted of a maximum of 200 miles per day on main roads, 
starting from and returning to the Automobile Club, where the 
ear was locked up each night, after washing, lubricating, replenish- 
ing, and making adjustments. The weather throughout the test 
was very severe, but only nine involuntary stops, irrespective of 
tire troubles, were made, three being due to chain failures, two to 
thaw the oil in the lubricator, one on account of the differential 
gear being stripped, and one caused by the choking of the petrol 
jet. Over four hours were occupied in tire troubles on the road, 
and new covers and inner tubes had to be provided. The number 
of days occupied was twenty-two ; the total consumption of petrol, 
245} gallons ; the total consumption of water, 3-9 gallons ; the 
average daily mileage, 181-8; the average mileage per gallon of 
petrol, 16-3; and average mileage per gallon of water, 1015. The 


TY | roads throughout the trial were somewhat heavy and greasy, and 


there was much fog. Rain and snow and numbers of loose 
patches of stones were encountered. On the fourth day a bad 
side-slip occurred, the near hind wheel hitting the kerb hard and 
slightly displacing the rim.. This caused the tire to chafe on the 
head of the chain bolt, A new wheel and tire were fitted at the 
end of the day’s run. Three other side-slips also occurred. The 








the recent work done will not have been in vain, 


ear was fitted with low-tension magneto ignition. 
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ENGINE AND BOILER HOUSE, SHANGHAI WATERWORKS 





SHANGHAI. WATERWORKS. 


In a two-page Supplement, and on this and the next page we 
give views of the pumping- station of the Shanghai Water- 
works Company and of an excellent set of pumping engines 
which have recently been installed there. The Shanghai 
Waterworks were the first to be constructed either in China 
or Japan. Shanghai is situated on the Hwang-Poo, about 
14 miles from the Woosung Bar, at the entrance of the river. 
The Hwang-Poo derives its chief supply from the Yang-Tsze- | 
Kiang. The original works included a water tower, contain- | 
ing a reserve of 150,000 gallons, at an elevation of 103ft. Gin. 
from the centre of the water main supplying it to the top water 
level, This tower was erected because the nearest high land 
suitable for constructing a reservoir is fully 20 miles away and 
quite inaccessible. Moreover, such a reservoir would have had 
to be placed beyond the limits of the concession granted by the 
Chinese Government... The tank is 50ft. in diameter, 12ft. 3in. | 
deep, and contains 670 tons of water. It is made of boiler 
plate, the floor being gin. thick and the sides from in. to ;,in. 
thick. A 20in. main was at first laid from the pumping | 
station to the water tower. 

The water used is taken from the river. The original 
scheme included two settling reservoirs with an exposed 
water surface of 75,000 square feet collectively. Sedimenta- 
tion before filtration was an absolute necessity, owing to the | 
turbid condition of the river. Each reservoir was 250ft. b 
150ft. and 133ft. deep. The total capacity was 6,130,312 | 
gallons. Arrangements were also made for a third reservoir, | 
which was designed to hold 2,762,500 gallons. The reservoirs | 
were constructed on the foreshore of the river, with their floors | 
placed 4ft. below low-water mark. There was a service tank | 
for filling the filter beds, this tank being 220ft. long by 92ft. 
wide and 8ft. 6in. deep. It contained 996,000 gallons of water. 
From this the water was originally led to four filter beds, 
having a total surface of 4266:5 square yards. Provision was | 
made for constructing four further filter beds when they | 
should be required. Each was designed to filter 30,000 gallons 
an hour, and all were 120ft. by 80ft. by 9ft. Gin. deep, with | 
5ft. Gin. of filtering materials. The average rate of percola- | 
tion permitted was 540 gallons of water per square yard per 
twenty-four hours. There was, further, a service water | 
reservoir of 840,000 gallons capacity, 120ft. by 80ft. by 14ft. | 
deep to full-water level. 

The original pumping machinery consisted of two hori- | 
zontal compound pumping engines, one set of the rotative | 
type and the other of Davey’s differential type. Each engine 
was designed to deliver into the water tower 75,000 gallons | 


| closed circuit; the whole of the condensed water in the jackets 
| being collected into a receiving vessel, and returned to the 
| boilers by means of an auxiliary pump and main. 
| and passages are so arranged that the 


| pressure cylinders, of suitable volume to permit of a sufficient | 
| access doors are placed in suitable positions to get easily at 


| excessive or rapid rise of back pressure in the high-pressure | 
| suction and delivery valves are of uniform pattern, and 





erecting and setting to work at Shanghai of a cross-compound 
condensing horizontal engine, with double sets of pumps, 
steam receiver and re-heater, barring engine, air vessel, floor 
plates, girders, stages, rails, balusters, and all other 
apparatus, attachments, appliances, and connections, to 
make the engines and pumps complete. It was secured by 
Manlove, Alliott and Co., Limited, Broomsgrove Works, 


| Nottingham. 


The high and low-pressure cylinders, 32in. and 52in. 
diameter, are placed side by side upon separate bed-plates, 
working direct to a crank shaft, with cranks 90 deg. apart, 
and with the fly-wheel between the two cranks. Each piston- 


| rod passes through the back cover of its cylinder, and is con- 


tinued so as to drive a horizontal double-acting plunger pump 
attached to the engine bed-plate. The stroke of both engines 
and pumps is 4ft. 


The engine pumps six million gallons of water per twenty- | 


four hours, and delivers the water directly into a high service 
tank through mains 24 miles in length. 
The steam pressure in the boilers is 801b., and the propor- 


| tions of the cylinders are arranged as nearly as possible to secure | 
| matically opening a valve on the condenser and instantly 


an equal division of the work between the two cylinders. 


| The strength of the low-pressure engine is such that it may | 
| safely receive the full steam pressure of 801b. should this 

| ever come upon it, and the parts of the engines generally are | 
| designed so that they will not rupture under ten times the 


calculated stress. 
Both cylinders are steam jacketed, and the jacket space 
round the high-pressure cylinder is 2in., while that round the | 
low-pressure cylinder is 14in. |The cylinders were bored out | 
in a horizontal position. Thé circulation in the jackets as well 
as in the steam tubes of the re-heater receiver are made in a 


The ports 
will drain into the 
eduction pipe. Relief valves are fixed at each end of the 
high-pressure cylinder. The cylinder covers are designed 
with substantial ribs, and finished bright on all the plain 
surfaces and edges. They are also steam jacketed. 

A re-heater receiver is placed between the high and low- | 


range of cut-off in the low-pressure cylinder, without causing | 


cylinder. The tubes in the receiver are surrounded by the | 
exhaust steam from the high-pressure cylinder on its passage | 
to the low-pressure cylinder, live steam direct from the boiler | 
being admitted to the interior of the tubes. 

Great care has been taken to arrange the passages to and | 





A highly sensitive and powerful Porter balanced governor, 
with levers, rocking shaft, and coupling-rods, has been pro- 
vided and coupled upto the cut-off, for controlling the speed 
of the engine. The governor has been arranged with a suit- 
able oil cataract cylinder for the prevention of unsteadiness, 
the cylinder being fitted with two adjustable valves for con- 
trolling the passage of the oil. A special speed adjuster is 
fitted, by which the revoiutions of the engine can be varied 
within wide limits. 

The steam and exhaust valves of both cylinders are of the 
Corliss type, the steam valves all being trippedand arranged 
to cut-off from zero to five-eighths of the stroke; those of 


| the high-pressure cylinder being automatically controlled by 


the governor, and those of the low-pressure cylinder being 
adjustable by a hand wheel, and having an index to show the 
point of cut-off. 

Arrangements are also made on the high-pressure cylinder 
valve gear, so that, should the speed of the engine vary abnor- 
mally from the mean speed, the steam valves are thrown out 
of action and left in a position covering the steam inlet ports, 
completely shutting off steam, and at the same time auto- 


destroying the vacuum. Each valve can be separately and 
independently set and adjusted with precision, without dis- 
connecting any of the gear or removing any part of it. The 


| amount of valve motion is reduced by the introduction of 


of what is known as the ‘‘ lost arc’? movement. 

The fly-wheel is 16ft. in diameter, formed in four sections, 
and is of sufficient weight to keep the motion of the engine 
uniform when its speed has been reduced to twelve revolu- 
tions. The rim of the wheel is turned, and teeth are cast on 
one side of the periphery for engaging with the pinion on the 
barring engine. The barring engine provided has sufficient 
power to move the engine when the pumps have their full 
load on them. 

Both pumps are of similar design, and each has a separate 
suction 22in. bore. The delivery pipes from the pump are 
2lin. in diameter, leading to a 24in. common delivery through 
the condenser to the air vessel. The pumps are horizontal, 
of the multiple valve type, with plungers having gun-metal 
rings working in sleeves attached to diaphragms in the 
centres of the pump bodies. The illustrations show that 
both suction and delivery valves for removal or repair. The 
arranged so that each valve can be removed separately. 

A reflux valve, with gun-metal faces, is fixed in the delivery 

ipe. . The air vessel has fully twelve times the capacity of 
one double-acting pump. A by-pass valve is attached to the 


per hour. Two sets of duplicate centrifugal pumping engines, | from the receiver so that the working steam will circulate | pump delivery, and is sufficiently large to pass the whole 


each capable of delivering 105,000 gallons of water per hour, | 
were installed to raise the water from the high-level service 
tank, which acts as a subsidiary settling reservoir and feeds 
the filter beds. Independently, there was also a second set | 
of centrifugal pumping engines, each capable of raising | 
130,000 gallons of water per hour into the service tank from 
the settling reservoirs. 

Recently it was decided to install the plant which forms 
the subject of the present article. 

The contract for this set of pumping engines included the | 


completely from end to end of the receiver, and remain in 
contact with the tube-heating surface as long as possible. 
Thermometers are provided and fixed in specially-prepared 
pockets to show the temperature of the steam as it passes to 
and from the re-heater. The whole of the cylinders, receiver, 
passages, and the steam main in the engine-room, after bein 
covered with composition, have been lagged witli Dlanished | 
sheet steel, secured by bright brass bands. The lagging has | 
been carefully fitted and arranged in sections, so gpa any 
one section can be removed without disturbing the others. 


discharge from the pumps. The pipe from it leads the water 
back into the suction tank. A deadweight safety valve, large 
enough to pass the whole discharge from the pumps, is also 
fitted on the delivery side, A separate air-charging engine 
and pump is fixed for charging the air vessel, and is powerful 
enough to half fill the air vessel with air at working pressure 
in thirty minutes. 

The surface condenser is of ordinary construction, with 
solid drawn brass tubes, gun-metal tube plates, and stay 
rods. The exhaust passes through the tubes, with the cold 




















Dec. 16, 1904 


THE ENGINEER 











—_—_—_ 


SHANGHAI WATERWORKS—PUMPS 


MANLOVE, ALLIOTT AND CO., LIMITED, NOTTINGHAM, ENGINEERS 





water outside, the ends of the condenser body being arranged 
so as to be easily removable for the purpose of cleaning the 
tubes. An injection cock is also fixed in connection with the 
condenser and the pump main, so that injection condensation 
may be available. 

A feed-water heater is fixed above the condenser in connec- 
tion with it and the eduction pipe. This feed-water heater 
has brass tubes of sufficient area and number not to 
impede the passage of the steam to the condenser. The 
exhaust steam passes through the tubes, with the feed-water 
on the outside. A feed pump, with a 3in. main, places the 
feed heater on the circuit of the feed main between the pump 
and the boilers. An Edwards patent air pump is fixed in 
connection with the condenser, and is worked by bell-crank 
levers, actuated by the tail rod of the main pump, which is 
driven by the low-pressure cylinder. 

Cast iron girders are arranged as required to carry the 
various parts, and the girders and sole plates are machined 
where they are in contact with one another and with other parts 
ofthe machinery. All parts of the machinery below the 
floor level are in properly formed pits, covered with movable 
cast iron chequered plates. Brass hand railing, with massive 
polished balusters, is carried entirely round the crank end of 
the engine and fly-wheel, and also round the air-pump 
motion work.» All the rods of the engines and pumps work 
through stuffing-boxes and glands fitted with metallic pack- 
ing. The lubricators are all of modern design. There is the 
usual complement of gauges, counters, &c., and the contract 
included the steam piping and accessories required to 
connect to two existing Lancashire boilers. It was stipu- 
lated that the castings were to be equal to a stress of at 
least 7 tons on the square inch of section, or their transverse 
strength was to be such that they would be capable of 
sustaining for twenty-four consecutive hours a weight of 
30 cwt. placed in the middle of a length of bar lin. wide by 
2in. deep, supported on points 3ft. apart. The wrought iron 
has a tensile strain of above 20 tons on the square inch, and 
where steel is substituted for wrought iron the dimensions 
are not reduced. 

The makers of the engine guaranteed that when the engine 
was performing the specified duty the consumption of best 
Welsh coal should not exceed 2 Ib. per water horse-power per 
hour, 1 Ib. of coal to be equal to an evaporation of 10 Ib. of 
water ; and, in order to ascertain such consumption of coal, 
a trial of the engine was made by the executive engi- 
neer for twenty-four consecutive hours under the following 
conditions :— 

‘The engine to pump under the head of the high-service 
tank. The actual horse-power developed by the engine 
during the coal trial to be arrived at as follows :—Measure- 
ments every fifteen minutes shall be made from the engine- 
house floor level to the surface of the water in the suction 
well, the average of such measurements being taken as the 
depth to the water in the suction well; and, at the same 
intervals of time, readings of the pressure on the pumping 
main—the zero of such readings being the engine-house floor 
level—shall be taken, the average of such readings being 
deemed to be the main i 
this, added to the distance of the engine-room floor to the 


pressure in the pumping main; and | 








water level, shall be taken as the entire head against which 
the pumps shall have been worked. The quantity of water 
pumped shall be assumed to be nineteen-twentieths of the 
capacity of the two pumps multiplied by the number of 
revolutions made by the engine during the trial.’’ 

The actual tests showed ‘that the consumption of water, 
which was guaranteed not to exceed 20 lb. per pump horse- 
power, was proved to be 17°84 lb. per pump horse-power per 
hour. ‘This water consumption represents the total amount 
supplied to the boilers, and no deductions have been made 
for safety valves blowing off, steam pipe condensation, &c. 

The indicator diagrams reproduced were taken under ordi- 
nary working conditions. It willbe seen that the distribution 
of steam is good, and that the power is fairly evenly divided 
between the two cylinders. The consulting engineers for the 
Shanghai Waterworks Company, Limited, are Messrs. John 
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Taylor, Sons, and Santo Crimp, of Westminster; the makers | 
of the pumping engines were Manlove, Alliott and Co., | 
Limited, engineers, Nottingham; while the tests referred 
to were made in Shanghai by Mr. A. P, Wood, M. Inst. C.E., 
the chief engineer of the company, We have only to add | 
that the design, material, and performance of this machinery | 
well maintain and enhance the.reputation of British engi- 
neers abroad. 








THE TARIFF COMMISSION. 


THE Tariff Commission have held nine meetings during the past 
three weeks at the Whitehall Rooms, under the chairmanship of 
Sir Robert Herbert, G.C.B., making eighty-four sittings to date. 
At the last nine meetings evidence was taken in regard to the 
engineering, textile, timber, building, granite, slate, cement, 
glass, brush, pianoforte, and perfumery es. The witnesses 


examined in each section were as follows :— 








Engineering.—Mr. J. F. Cay, Patent Shaft and Axletree Com- 
pany, Limited, Wednesbury. 

Textile.—Mr. Martin Albrecht, Albrecht and Albrecht, Hudson- 
road, Burmantofts, Leeds, woollen and worsted merchants, manu- 
facturers, and exporters of clothing. 

Timber.—Mr. E. M. Esdaile, Esdaile and Co., Limited, City Saw- 
mills, Wenlock-road, City-road, N., and 227, Old Ford-road, 


Bow, E. 

Building.—Mr. Edwin Seward, F.R.1.B.A., Queen’s Chambers, 
Cardiff, architect and surveyor. 

Granite.—Mr. Bernard A. Freeman, John Freeman, Sons and 
Co., Limited, 7, Victoria-street, London, S.W., granite quarriers 
and merchants; Mr. Gerald Briggs, Shap Granite and Patent 
Concrete Company, Limited, Shap, Westmorland, and Ceriog 
Granite Company, Limited, Chirk, North Wales; Mr. W. H. 
Newall, D. H. and J. Newall, Dalbeattie Granite Works, 
Dalbeattie, N.B.; Sir John Mowlem, Bart., John Mowlem and Co , 
Limited, Grosvenor Wharf, Westminster, London, S.W., and 
Guernsey, and the Mountsorrel Granite Company, Limited, Mount- 
sorrel, near Loughborough. 

Slate.—Mr. J. G. Ashmore, the Oakeley Slate Quarries, Lithited, 
53, Parliament-street, London, S.W.; Mr. C. Braby, E. and C. 
Braby, Bangor Wharf, Belvedere-road, London, 38.E., slate and 
marble merchants and manufacturers. 

Cement.—Mr. Frederick A. White, the Associated Portland 
Cement Manufacturers, Limited, Dixon House, 72, Fenchurch- 
street, London, E.C.; Mr. Charles Charleton, I. C. Johnson and 
Co, Limited, Greenhithe, Gateshead, and 4, Eastcheap, London, 
E.C 


nC. 

Gilass.—Mr. A. Dodds, Sowerby’s Ellison Glass Works, Limited, 
Gateshead, secretary Pressed Glass Manufacturers’ Association of 
Great Britain; Mr. L. J. Murray, John Walsh Walsh, Soho and 
Vesta Glass Works, Birmingham, manufacturers of table glass, 
fancy glass, and shades for all kinds of lighting. 

Brush.—Mr. E. Bailey Page, S. D. Page and Sons, Norwich, 
London, and Wymondham, brush manufacturers; Mr. Ernest N. 
Kent, G. B. Kent and Sons, Limited, 75, Farringdon-road, Lon- 
don, E C., brush makers, 

Pianoforte.—Mr. J. Clementi Collard, Collard and Collard, 16, 


| Grosvenor-street, Grosvenor-square, W.; Mr. Henry Billinghurst, 
| director and secretary, and Mr. Thomas Hall, manager of the fac- 


tory, John Brinsmead and Sons, Limited, 18, 20, and 22, Wigmore- 


| street. 


Pervfumery.—Mr. C. V. Barrett, Messrs. J. and E, Atkinson, 
Limited, 24, Old-Bond-street, London, W., chairman of the Per- 
fumery Sub-section of the London Chamber of Commerce. 








UNIVERSITY OF BrirMINGHAM.—A new Chair of Electrical 
Engineering has been established in the University of Birming- 


ham as a supplement to the Lectureship in the same subject held 


by Dr. D. K. Morris. The first occupant of the Chair will be Mr. 
| Gisbert Karp, now lecturer at Charlottenburg. He is -not 
| expected, however, to return to this country until the autumn of 
next year, and his appointment will not take effect till October, 
1905. Meanwhile, and subsequently, Dr. Morris and his staff will 
| continue their work. The new and large buildings for the depart- 
| ment will be reedy by that time. Professor Burstall will continue 
to occupy his Chair, the title of which will be changed to 
‘¢ Mechanical Engineering,” and he will have control over a great 
engineering block and the power station. It is not improbable 
| that a special Chair of Civil Engineering in the narrower sense 
will be established. It is certain that a competent assistgnt will 
have to be elected to assist Professor Kapp in the drawing-office 
for dynamo and central station design. 
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A BAD CASE OF DISCHARGE OF WATER WITH 
STEAM FROM WATER-TUBE BOILERS: CAUSE 
AND REMEDIES.* 

By A. BemENt, Chicazo, Ill. (Member of the Society). 
Tuis is a particularly interesting case, because the trouble existed 
on a large scale, and the two engines seriously affected were of some 
10,000 horse-power capacity. 

The methods employed to study the trouble were unusual, the 
most valuable feature of which was the construction of an experi- 
mental boiler, a reproduction of the large boilers on a small scale, 


and provided with a transparent glasssteam drum. By this means | 


main header, by means of pipes which pass through the wall; the 
diameter of these steam connections are Sin. for the small engines, 
Yin, for the medium, i4in. for engine K, and 12in, for engine L. 
By means of five tie-over lines leading from the main header, 
extending down below the floor, and across to the other side, steam 
is conveyed to a header also below the floor, which serves engines 
F, G, H, I, and J,. The steam system of that portion of the plant 
an ews is connected with the header which serves engines 
‘to J. 

The main header in the boiler-room is in the three portions, one 
division receiving the steam from boilers Nos. 1 to 8, another from 
Nos. 9 to 12, and the third from boilers Nos, 13 to 24. Thus there 
are three individual groups of boilers discharging their steam to 
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information was obtained which could not otherwise have been 
se2ured, 

The most important result of the investigations concerns the per- 
formances of water baffles, a device placed in the front end of the 
steam drums of water-tube boilers, for the purpose of deflecting 
the water in circulation downward to prevent it being carried out 
with the steam. It was found that this device, as used in the 
Heine type of boiler, which discharged the steam from the front end 
of the drum, could be greatly improved. 

Conclusions regarding the utility of separators for removing water 
from steam is an interesting feature. 


Effect of draughts of steam caused by the flow to engines at the | 


interval of valve opening, is presented in a graphic manner, explain- 
ing why the same type of boilers serving smaller engines were 
not affected enough for disc e of water to be noticed. 

The fact was also made evident that the present methods of 
determining moisture in steam is unreliable, on account of failure 
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SECTION AT B. SECTION AT A. 
Water Barrie 1x Heme Boirrs 
Fig. 2 
to obtain a representative sample. Also, that the tendency is for 
the sample to show most moisture when flow of steam from the 
boiler is small, and least when the flow is greatest. 
DESCRIPTION OF PLANT. 

The investigations to be described were made in an electric 
generating plant of 19,790 kilowatt capacity, of which Fig. 1 is a 
plan showing the main portion. Boilers Nos. 1 to 24 inclusive are 
of the same water-tube type; Nos. 2, 4, 6, 8, 10, 12, and 14 of 


3890, and the opposite boilers of 4340 square feet of heating | 


surface each; Nos, 15 to 24 are of 4800 square feet of heating 
surface each. All have two steam drums 42in. diameter by 18ft. 


tong, and are served by a chain grate stoker of an area of 72-2 square 


feet under each unit. 

Engines A to J are vertical triple-expansion direct-cunnected 
units, of 440 each for the smaller and 880 kilowatts each for the 
larger. K is a vertical cross-compound Reynold’s Corliss engine 
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Fig. 3 


direct-connected to a generator of a maximum kilowatt capacity of 
4500, and L is a similar unit of 3250 kilowatts. Another portion 
of the plant adjoining the main engine-room on the side opposite 
to the main boiler-room, but which is not shown, contains four 
water-tube boilers of another type of 5000 square feet of heating 
— each, and two generating units of 2500 kilowatts capacity 
each. 

The main steam header, 16in. diameter, is mounted on the boiler- 
room side of the wall separating the boiler and engine-room. 
Steam from the north row of boilers is carried across the room b: 
elevated mains passing above the south row of boilers, from whic! 
steam is gathered by branch pipes leading into these mains. 
Engines A, B, C, D, K, and L take steam directly from the 


* American Society of Mechanical Engineers, New York meeting. 
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individual headers, which are joined by a Q9in. equalising pipe. 
These different boiler groups are shown by differently indicated 
steam drums. Thus the boilers may be designated as east, middle, 
and west groups. 

MANIFESTATION OF TROUBLE. 

Previous to the occurrence of the troubles to be described, the 
plant contained engines A to J and boilers Nos. 1 to 14, and there 
had been no apparent indication of moisture in the steam being 
over 1-5 percent. It was the practice just before the peak of the 
load to fill the boilers to a considerable height, for the purpose of 
realising the advantage of a stored water supply during the heavy 
load, ani there was no trouble caused by this practice. 
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In the installation of the west group of units, boilers Nos, 13 and 
| 14 were detached from the middle header, and included in the west 
| group, comprising engines K and L, and boilers Nos. 13 to 24, 

When this new group was put in service, water was carried to these 
two engines, resulting in much trouble, failure to effect lubrica- 
tion of valves, resulting in their not closing, and the breaking of 
valve arms. The joints between the cylinders is a tongue and 
groove, in which a flexible packing is compressed ; this joint failed 
as often as renewed, and at times water squirted from the joints 
of the high-pressure cylinders. Trouble was always greatest with 
heavy load on the engines, with either high or low water in the 
| boilers. While there was more trouble with high than with low 
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Fig. 6 

| water, these conditions had less effect than did the engine load. 
| The amount of water passing the high-pressure cylinders was so 
| great that the drains from the intermediate receiver were not suffi- 
| cient to remove it; for this reason they were increased in area, 
| These engines have a manhole through the top head. cf the low- 
| pressure cylinder, closed by an inner and outer cover. Before the 
| receiver drains were enlarged, the accumulation of water became 
| so great on one occasion as to cause a sufficient quantity to enter the 
| low-pressure cylinder to break the bolts holding the inner cover. 

Owing to the failure of the high-pressure steam valves to close, the 
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receiver pressure would rise to at least 40 lb., at which point th 
relief valve was set ; this extreme pressure under the low-pressy . 
piston was sufficient not only to raise the shaft, tly-wheel, generator 
&c,, but on one occasion caused..one of the 4in. bolts which holds 
down the cap of the main journal to be pulled up a sufficient 
amount to allow the revolving fields of the generator to strike, |; 
goes without saying that the various troubles above outlined were 
of such occurrence as to require these two engines to be taken out 
of service quite often. There, however, were no such serioys 
tronbles as the breaking of cylinder. 

ee Cause OF TROUBLE, 

At the above stage of the case, the author examined the matter 
and attributed the cause of trouble to the water battles in the drums 
of the boilers, 

Fig. 2 illustrates the front end of the steam drums of boiler 
As will be observed, the baltle is set at an angle for the purpose of 
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Fig. 7 


preventing the column of water from the front water leg, the water 
rising directly to the steam outlet. From the header the dotted 
arrow in Fig. 2 shows the supposed path of the rising water, aud 
the full arrow the path the author considered a portion of the water 
would take. In other words, if the flow of steam was rapid enough 
it would cause some water to be projected to the end of the battle, 
from which point it would be carried into the space above by the 
high velocity through the contracted passage above the top end 
of the battle, As a remedy it was propused to replace the battles 
with that shown in Fig. 3, which is designated as the middle form, 
It will be observed that it is located at the centre of the drum, and 
affords equal volume of space above and below, and provides a large 
area or passage above, and ensures a lower velocity of escaping 
steam. ‘Two other styles of baffles ate shown in Fig. 3 which wii] 





Heme Barrie witn Low Watr2 Liner 
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b2 mentioned later; the three styles being presented in wno figure 
for simplicity. 
First ATTEMPTED REMEDY—SMALL SEPARATORS, 

Instead of the proposed baffles being adopted, separators, shown 
by Fig. 4, were placed in the steam pipes to these two engines, 
that for engine L being 7-5ft. in eaaie and 23in. inside measure- 
ment, with 12in. steam openings. The path of steam through 
these devices is shown by arrows, there being a perforated copper 
lining asshown. A perforated partition located above the bottom, 
also two gutters surrounding the central outgoing passage, provided 
for drainage by a down pipe as shown, the apparent idea of these 
separators being that the water would flow down the surfaces of 
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the inlet portion of the device and be caught by the perforated 
lining and gutters, and reach the bottom chamber, from ¥ hich it 
would be removed. 

When these at ance were first put in service, the force of the 
flowing steam and water tore out the copper linings, which were 
about 0-12in. thick, and they were carried through the high- 
pressure cylinder into the intermediate receiver, some portions 
passing through the tubes of the superheater and landing at the 
low-pressure end. One piece too large to get through became 
wedged under the throttle valve of one of the engines, and to stop 
it required that the steam be shut off in the boiler-room, Another 
piece got between the piston and cylinder wall, where it remained 
till worn away. Steel linings were then inserted, but there was no 
evidence that these separators removed any of the water which 
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entered with the steam ; their presence, however, added to the 
steam storage space, and for this reason reduced by a small 
amount the water leaving the boilers, for reasons that will be 
explained later. Each separator had a Bundy steam trap located 
in the basement below the engine-room, for the purpose of removing 
the water which it was expected would be collected, but it appeared 
that all the water discharged by these traps could be accounted 
for by condensation in the lower part of the separator, in the drain 
pipe and trap. Sometime before these devices were installed, the 
water line in the boilers was reduced to about lin. in the bottom 
of the gauge glasses, af which point it was maintained. This, 
together with the increased volume of steam storage space, owing 
to the addition of the separators, resulted in the trouble from 
water in the engines being reduced by « noticeable amount, but 
enough to be of slight benefit only, 
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EXPERIMENTAL INVESTIGATIONS WITH SPECIAL BOILER. 


While the problem was at this stage the author began a series of 
experiments, the results of which follow. During their progress, 
however, it was decided to equip these two engines with still larger 
separators, Which has now been done. 

hat the action of different water battles could be thoroughly 
studied, a small working model of the boilers was made, and fitted 
with a glass steam drum, so that the entire performance was 
visible. The heads of the drums were removable ; to the front one 
different forms of baffles were attached for test. i 

The boiler was heated by one blast flame in the tests, which 
gave an evaporation at the rate of 2-231b. of water per square 
foot per hour, and by two blast flames in those with an evaporation 
at the rate of 3-95lb. The air pressure for these flames was 
supplied by a fan direct’ connected to a smali electric motor, 
which ran at uniform speed. The gas supply was constant for 
every experiment. Steam and water was discharged from the 
boiler by a pipe, which entered a glass bottle of about the same 
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cubic capacity as the boiler, Lommy | through a rubber stopper, the 
steam escaping to the atmosphere by another pipe in the stopper, 
and the water remaining in the bottle which acted as a separator. 
The feeding arrangement consisted of an adjustable reservoir, 
provided with a wide overflow, into which warm water continually 
ran, the surplus eseaping. This reservoir was connected with the 
front water leg of the boiler by a rubber tube attached toa pipe 
provided with a feed cock. A glass water gauge was provided 
at both front and rear of the boiler. 

The experiments consisted in tests of different baffles, at two 
rates of evaporation. Also four different heights of water line, 
whick were determined by the front gauge glass, according to 
certain heights on the front head of the steamdrum. These water 
lines—shown in Figs. 5 and 6—were those at the beginning of the 
steaming period.“ In filling the ‘boiler for each test the reservoir 
was adjusted to the required height, the feed cock opened until 
the water in it and the boiler was at the same level; this adjust- 
ment of the reservdir was maintained for each water line till all 
baffles were tested. The initial adjustment of the reservoir was su 
governed that the water line at rest would produce the desired 
height when steaming began. 

The transparent glass bottle used as a separator was not pro- 
tected against radiation ; for this reason some of the enterirg 
steam was condensed ; to determine the amount of such condensa- 
tion the boiler was operated for a known period under dry st amir g 
condition ; the water in the separator was then measured in cubic 





Hien Barris witn Norman, Water Love 


Fig. 12 


ce utimetres, and divided by the number of minutes of the test. 
‘Thns a constant was established for all tests. 

The performance consisted in the evaporation, or evaporation 
and discharge of a-measured quantity of water, and were not con 
tinuous tests at constant water line of regular interval in duration. 
In each the process was continued till the water line fell to a 
point equai to two-fifths of the height of the front leg, measured 
from the bottom of the leg after the fire was shut off. Thus, 
during steaming at the end of the tests the water line was below 
the upper tubes at the front, but above them in the rear. Measure- 
ments of the various quantities above this final water line for the 
various initial water lines having previously been made, the 
different quantities for each test was known, 

In making the test the initial water line was secured, the feed 
cock closed, and fire applied. At the moment steaming began time 
was taken ; when the end of the experiment was shown by the 
height of the water in the front gauge time was taken and fire shut 
off. The radiation constant multiplied by the duration of the tests in 
minutes gave the total condensation which, subtracted from the 
water in the separator, gave the total water carried out with the 
steam ; this, referred tu the original quantity, gave the percentage 
of moisture in the steam made. The average duration of a test 
was from 30 seconds to 10 minutes, depending on the battle and 
height of initial water line. Altogether 167 regular and a large 
number of preliminary tests of similar character were made ; the 
results given are based on 93 experiments. 

The steam pressure with the tests at low rate of evaporation was 
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© jual to a water column 6in. high, those at higher capacity gave a 
pressure equal to 10in, of water. These pressures were due to the 
resistance of the steam passages which terminated to the atmo- 
sphere.. The tests were, therefore, made at practically atmospheric 
presstire. For this reason the size of the steam bubbles were very 
large, which caused violent ebullition, much more than would be 
the case with higher pressure. This condition served to develop 
the relative values of the devices over a very large range, as the 
ejection of water with the standard form, at the high rate of 
evaporation was carried very nearly to the maximum. 

ResvLts WitH EXPERIMENTAL BOILER, 

Fig. 5 isa diagram of results of performance of the standard 
baffle which is illustrated in Fig. 2, and of the high form provided 
with deflectors shown in connection with others in Fig. 3. It will 
bo observed that with the high bafflé moisture is not carried out till 
the water line is above the middle of the front head ; above this 
point it increases rapidly. At low rate of evaporation moisture 
increases with the standard baffle with increased height of water 
line, but at high rate of evaporation it remains practically constant, 
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showing that if conditions are severe enough nearly all of the 
water will be ejected regardless of the height of water line. It is, 
of course, not to be inferred b the standard baffle allowed 
the escape of 95 per cent. of the water with the model that the 
large boilers do so, It means, however, under conditions that this 
device would produce 95 og cent. moisture, the high form of baftie 
with deflectors would make dry steam, and that this improvement 
in service would possess enormous margin over any dry steaming 
Bag: stg 

Jiagram Fig, 6 gives comparative performance of the three styles 
of baffles illustrated in Fig. 3. It will be observed that when the 
water line was below them, that dry- steam was produced ; but 
when it was above each allowed of the escape of water, and that 
this amount was largest with those having the smallest space above 
owing to the consequent higher velocity of escaping steam. 

The actual performance of the principal baffles, as viewed through 
the glass walls of the steam drum of the model boiler, is shown in 
Figs. 7 to 14, which are vertical half-sections of the drums of the 
large boilers, with different baffles shown therein. 

Fig. 7 isthe performance of the standard battle with high water 
line, and Fig. 8 with low water. The first thing to occur when 
formation of steam began was the projection of a quantity of water 
up the under surface of the baffie to its end. From this point a 
portion fell back into the drum ; the remainder was carried over 
the bafile and filled the space above. When this space had become 
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filled, water began to leave with the steam, continuing to do so, as 
shown by Fig. 8, as long as the heat was supplied. The front gauge 
glass with such condition would indicate a water level lower than 
the bottom of the drum, yet the circulation would rise as shown. 
The water would pile up in the back of the drum when there was 
a large quantity in the boiler, but when reduced to a smal] amount 
would flow in a thin stream along the bottom. 

Fig. 9 serves to show the tendency of the action of the middle 
form of baffle with the surface of the water at the level of its 
end, about “one-half of the spray would be carried on to it, but 
owing to the low velocity of the outgoing steam above, would flow 
back instead of being carried out. 

Figs. 10 to 13 show the performance of the high baffle provided 
with two deflectors. This excellent device was the outcome of 
experiments with the middle form. Without the deflectors, as 
shown in Fig, 14, it was more efficient than the middle form, but 
like it, the flowing water passed the end, where it rose in a spray. 
For this reason the author added the deflectors, for which there 
was ample room on account of its height, with the result that the 
water was projected downward. 

Fig. 15 illustrates the angles of deflection of the different bafiles 
A represents that of the standard, B the middle, and C the angle 
of the deflectors of the high battle. It will be observed that the 
difference in angle between B, a very efficient device, and A, an 
extremely inefficient one, is slight, but that the area above their 
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ends is very different. Also that the effect of the deflectors is to 
project the water in a direction awe y from the steam outlet. 

It was shown in the experiments with the model boiler that the 
water rose from the front leg with sufficient force to project it to 
the top of the standard baffle, and it was desirable to ascertain to 
v hat height it would rise if no obstacle intervened. Steam was 
removed by a pipe extending back in the drum about one-third 
of the distance from the front end ; a glassstand-pipe was mounted 
above the regular steam outlet, its upper end being in communica- 
tion with the steam space in the boiler, so that pressure would 
equalise above the column of water therein. The bafiles were 
removed so that the rising water from the leg could reach the 
opening to the standpipe. Fire was applied, and at the moderate 
rate of evaporation water rose in a solid column in the standpipe 
to a height equal to that of the water leg, and at high rate of 
evaporation to a height nearly twice as great. 


(To be continued.) 








MANCHESTER ASSOCIATION OF ENGINEERS.—The annual meeting 
of the Association was held on Saturday evening, Mr. Alfred 
Saxon, president, in the chair. Various alterations were made 
in the rules wherebythe present president and other officers 
remain in office until March, and it was also resolved to apply for 
membership of the Manchester Chamber of Commerce, the presi- 
dent remarking that it might be of interest in furthering engineer- 
ing progress in the district. A paper on ‘‘ The Economic Value 
of Cast Iron” was read by Mr. W. H. Pretty, A.M.I.C.E., of 
Bedford. He said cast iron in various forms and qualities was a 
commodity so readily obtained in this country at the present time 
that they were apt to forget its true economic value in the arts and 
industries in which it plays a part. This in its turn.led to an 
almost inexcusable neglect on the part of engineers and others of 
what was one of the most fascinating, valuable and educational 
industries we possessed. At the same time, it was an aid in 
engineering work which could not be despised. _ There were, how- 
ever, many factors involved in the maintenance of standard 
qualities, rendered more complex by the great range in quality and 
price of pig iron, &c., each of value for particular purposes, at the 
founder's disposal. Additional factors had been introduced by the 
demand for high-cutting speeds in modern machine tools, and by 
specifications for strength and casting conditions from various 
quarters, too often indicative of the gulf separating the iron 
foundry from the remainder of the engineering world. The paper 
was illustrated by photographs of tools with fixed cutting angles 
taken while actually at work upon cast iron by means of microscope 
and camera. Foundry traverse testing .machines by Bailey, 
S. Denison and Sons, and Avery were on exhibition, as also 
specimens of cast iron bearing upon the necessity of combined 
Giauiienl and physical tests, chills and their uses, the occlusion of 
gases, Xe, 





LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions o our 
correspondents.) “ 


HOT BRASSES. 


Sir,—In reply to “ Hot Brasses” in your issue of the 9th inst., 
I enclose you a rough sketch of a bush we are using for a pulley 
12in. wide by 16in. diameter, and running at 750 revolutions per 
minute, driven by a belt llin. wide, about 20ft. centres. You 
will notice that the bush is recessed about }in. deep almost the 
full length of the boss, and is fixed to the shaft by a stud, so that 
if the bearing be neglected the bush wears and not the shaft, The 
bush is also provided with a stud through whose holes the lubricant 
is fed, and finds its way into the recess in the bush through a duct 
cut from the bottom of the stud holes. In this particular case 
we have found oil not satisfactory, as it gets away too quickly ; 
we therefore got a garden squirt about 20in. long by jin. bore, 
fitted with a screwed nozzle to fit the stud holes, and we put a 
quantity of Asbestoline into this squirt and warm it to make it 
more fluid. The lubricant is then forced into the bush by the 
squirt. I may say that to convey the lubricant from the recess in 
the bush to the bore of the pulley we have four holes in. 
diameter drilled in lines and at four points round the bush, so 
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that at whatever point the pulley may stop one or other of the 
holes will be near enough to the bottom to allow the lubricant to 
run into the boss of the-pulley. We have now run this pulley for 
six months, and it has given no trouble. With lighter drives oil 
does very well. We have a great number of them running, and 
have had for years. One great advantage is that no wear takes 
place on the shaft, and the bushes are not costly and are easily 
replaced. In the particular case I have mentioned one of the 
bushes, which got worn when we used oil, I have had skimmed 
down and coated with white metal, and keep it ready in the event 
of the one in use wanting to be replaced. When oil is used it is put 
into the hole of the oil stud with an ordinary oil feeder, no pump 
being necessary as in the case of this semi-solid lubricant. 
December 10th. W. Riper. 





£1r,— In reply to your correspondent, ‘‘ Hot Brasses,” if, instead 
of brass bushing his loose pu ley, he will pin the brass on the shaft, 
and allow the pulley to run thereon, his trouble will be at an end. 
At least, that was my experience in a very similar case. 
ROBERT SPROULE. 
205, Uxbridge-road, London, W.., 
December 10th. 





H.M.S. TERRIBLE. 


Si1r,—I do not know that I can add much to what I havealready 
written, but I can inform ‘‘ Perplexed ” that the Terrible had some 
290 extra men on board during her last trip. She never, however, 
carried so few as 700. So his figures require re-editing under the 
culinary item. 

I hardiy think he is quite correct about the Speedy. I donot 
fancy that she has steamed to any abnormal extent. She was the 
solitary ship in all her class that steamed up to expectations with 
the originally-fitted boilers—Thornycroft in the Speedy, cylin- 
drical in the others—and so gained herself a good name. I doubt 
whether she has done more steaming than either the Powerful or 
the Terrible. 

As regards the leaky steam pipes, to which both ‘‘ Perplexed ” 
and ‘‘ Superintendent Eogineer” allude, they had nothing to do 
with Thomson’s yard so far as I know, but were a matter of 
Admiralty design. The standard steam pipes sanctioned by 
custom were employed in these as in other early Belleville ships, 
Except for economisers, the Bellevilles of the London and Drake 
classes are substantially identical with those of the Terrible and 
other ships of her era. The Bellevilles of these later ships give 
no trouble; in the Terrible, &c., they did. The nower ships 
have steam pipes designed to carry 3001lb. or so, those of the 
Terrible, &c., were for about 1501b. Now these ships have the 
new regulation installation, and trouble with them has ceased. 
This is a Q.E.D., if your correspondents prefer it, to what any 
engineers who have served in the Powerfuls and Diadems could 
tell him. 

I am quite aware that in the Terrible a weldless tube once 
burst with fatal results, but, as this was one of several experimen- 
tally fitted along with the other type of tube, it is beside the point. 
The fact remains that the steam pipes, as originally fitted, were the 
cause of the Terrible’s early troubles. 

The Terrible has no special anti-fouling composition on her 
bottom, as ‘‘ Perplexed ” hazards, 

I havea suspicion that were a careful investigation made it 
would be discovered that in the 1902 return optimistic ideas of 
horse-power bore some part. Anyway, that is one surmise which 
will account for much. Of course, it makes the 1902 consumption 
still worse, but I fancy that there was a record state of dirtiness to 
help tc account for it. Dirty boiler casings are not uncommon in 
the Navy now and again, as the variations in upkeep cost under 
this head indicate. 

December 15th. NAVALIS, 
RAILWAY ACCIDENTS. 

Str,—The article which appears last week, page 573, shows that 
by the introduction of the block system, continuous brakes, and 
also the excellent state of the permanent way, accidents in this 
country have been greatly reduced. On the other hand, we in 
England suffer from a class of accident unknown in America, 
namely, tank engines runing off the line, and it is this particular 
class of accident which causes so much loss of life and injury in 
Great Britain. ‘ 

Having . examined all the important railway wrecks in this 
country. during the past thirty years, I am able to turn to note- 
books with the details written on the spot. During the past 
twenty-two years these notes show that I have examined twelve 
cases, all of which are due to one and the same cause. The 
particulars of the examinations show:--(1) The permanent way 
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in 
engine which left the line is a tank engine, and the accident is 
dae to the oscillation of the engine. In some cases the permanent 
way has been burst, and in others the wheels of the tank engine 
have mounted the rail, crossed over the top, and fallen on the 
other side, 

In all these twelve cases the oscillation was caused by the speed 
‘of the train being too high for the tank engine to run steadily. 
Of course, I only refer to the twelve instances which I have 
examined, but there are several others recorded in the Board of 
Trade returns. 

This, it will be seen, is a class of accident in which the men and 
the eros way department are not to blame, and there is no 
mechanical failure of the engines ; the sole fault is that the tank 
engines are not fit for fast running, and this fact has been pointed 
out for many years by the Board of Trade inspectors, 

Leicester, December 10th. CLEMENT E, STRETTON. 


ROARING RAILS. 


Str,—I have been much interested in the article appearing in 
= periodical by Mr. H. L. Wilkinson under the above heading. 

must say that I have never heard the term before, but I have for 
a long time had rails which have emitted the peculiar sounds 
referred to. My investigations, however, have led me to attribute 
the cause somewhat differently. 

The rails in question were, I found, laid down some eleven or 
twelve years ago, after having been in stock for some considerable 
time. They had got rusty, and the table of the rails had got 
pitted. I have not any analysis, but they are evidently hard, as, 
although they have worn for some twelve years, the pitting has not 
worn out, and the surface of the rail is very similar to the diagram 
shown in your issue. These rails extend for about a quarter of a 
mile, and it is quite easy to tell with one’s eyes shut where you are 
the moment the train gets on to them. 

As is stated, I have never heard of iron rails behaving in the 
same manner ; but this a us to the vexed question of steel, 
which is so liable to pitting both in bridgework, boiler plate, and 
also in rails when they are not properly stacked and cared for. 

I believe the reason of the pitting to be the want of homogeneity 
in the steel, as why should a boiler plate or bridge member be 
pitted in one place and perfectly free from rust or pitting in other 
places ! and even when the pitting has been cleaned with a wire 
brush and painted over with good red lead paint, it. almost 
invariably breaks out again in the same spot. 

My experience is that the worse the steel the lower the carbon, 
or, in other words, the more it approximates to wrought iron, the 
better it seems to stand against pitting and rust. 

For cheapness of maintenance and durability where atmospheric 
conditions are adverse give me good wrought iron made fifteen to 
twenty years ago, which it seems impossible to get now. 

WILLIAM MARRIOTT. 

Melton Constable, Norfolk, December 7th. 


PUMPING MACHINERY, CARDIFF DOCKS. 


Srrk,—In your issue of the 10th inst , describing some centrifugal 
pumping machinery for the docks at Cardiff, we notice one or two 
erroneous statements. 

(1) You say that the centrifugal pumps are claimed to be the 
largest that have been manufactured. 

We beg to inform you that we supplied some years ago two 
larger, viz., 60in. pumps with 8ft. discs for No 3 Graving Dock of 
the Clyde Trustees, which were fully illustrated in your paper, and 
from an inspection of the drawi you will see that the pumps 
you now describe show a strong family likeness, Please refer to 
your paper of the 15th of July, 1898. 

(2) With regard to the pumps being set in a novel way in the 
engine-house, 7.¢., in echelon fashion, we would refer you to the 
large installations supplied by us to the Mersey Dock and Harbour 
Board in 1887, from which it will be seen that the three sets you 
now describe are arranged in an exactly similar manner to these. 

Gwynnes, Limited, 
JOHN GwyYNNE, Managing Director, 

81, Cannon-street, London, E.C., December 14th. 


LENGTH OF MOTOR CARS. 


Sir,—In a recent lecture at this Institution the Hon. C. S, Rolis 
drew attention to the steadily increasing length of motor vehicles, 
and the consequent difficulty of turning in a road o: ordinary 
dimensions, Many years ago [ suggested the use of six wheels as 
a remedy to this, and I see no reason at the present time to modify 
the idea then put forward. The tendency now is to use wheels of 
absurdly s diameter, considering the weight that they carry, 
and, in the case of pleasure vehicles, to remedy this cardinal defect 
by the employment of costly pneumatic tires. Centrally-placed 
driving wheels of, say, 5ft. diameter ought to obtain a good grip 
of the ground without unduly sinking into it, and though the 
steering wheels, at either end, need not be made as large as this, a 
generous increase of diameter would be desirable. Ample length 
in a motor car is, without question, the proper thing, but there is 
really no reason why it should involve unhandiness in turning. 

London Institution, December 10th. 


REACTION IN A DIVERGING NOZZLE, 


Sir,—If Mr. Nielsen will think the matter out, he will see that 
the recoil conditions are precisely those obtaining in a Barker's 
mill or the bucket of a De Laval turbine. If the nozzle moves 
away from the jet as fast as the steam issues, it is clear that there 
can be no recoil thrust, unless indeed the conservation of energy 
is not true. 

If Mr. Nielsen is right, then we might construct a water 
turbine, for example, in which the guide blade wheel would 
revolve in one direction, giving out 80 ex cent. by recoil, and the 
blade wheel in the opposite direction, also giving out 80 per cent. 
by direct or impact action. We should thus get 160 per cert. out 
of a given water delivery. I have not claimed more for either 
wheel than has actuall je obtained in practice, I fancy that 
Mr. Nielsen has overlooked this line of argument. 

The case of a gun does not apply, because the shot is already 
moving with the gun and the earth when the charge is fired, and 
possesses, as far as space is concerned, the momentum proper to 
its velocity. 

My reason for asking about the place of effort in a diverging 
nozzle is to calculate the area on which that thrust is exerted. It 
seems to be obviously greater than lin. 


December 14th, TESTOR, 








AUSTRALIAN NOTES. 
(From our own Correspondent.) 

A FALLING-OFF in coal shipments is shown by the Sub-collector 
of Customs at Newcastle, N.S.W. For the nine months endin 
30th September a decrease of 407,301 tons is shown, as com 
with the corresponding period in 1903. The principal places of 
export are as under :—Victoria, 612,841 tons ; Chili, 340,276 tons ; 
South Australia, 293,535 tons; Philippine Islands, 163,693 tons ; 
New Zealand, 178,641 tons; United States, 139,004 tons; total 
exported, 2,226,370 tons. It was announced by the Newcastle 
colliery proprietors, a short time ago, that they intended to reduce 
the selling price of coal as from Ist January next, and in conformity 
with the agreement with the employés the hewing rate was to be 
reduced according to the sliding scale in operation. This was 
objected to by the men, who brought the case before the Arbitra- 
tion Court. The Court has now ruled that the signatories to the 
agreement of 1893, or their substitutes, can declare the price, but 


order; (2) the engine and train in good order; (3) the 





that they must do sc in September of each year for the twelve 
months commencing with the ensuing Ist of January. 

In connection with the new central railway station, Sydney, now 
in course of erection, a further estimate of the cost has been pre- 
pared by the Under-Secretary for Works, which has been given as 
under :— 

£ 

49,481 

8,387 
387,248 
504,702 
165,000 


£1,059, 768 

Less estimated amount to be realised by sale of sur- 
phen ek a ae a eee e 88 ek eee 
£894 768 


South Australian railways have been following out the principles of 
the other State railways in ae the trucks loaded to their full 
capacity, and saving of train miles. For the year ended 30th of 
June last a decrease of 31,263 train miles was effected, although 
£84,000 more was earned. ‘The results of the working for the year 
show a return of 3-59 per cent. on the capital invested, which 
indicates a return to more prosperous times. 

Consideration is being given to the question of electrifying some 
of the suburban lines, and the Commissioner urges that no time 
should be lost in deciding the matter, as the present uncertainty as 
to alterations in the tracks have necessarily occasioned delay in 
bringing up to standard condition the way and works of some 
portion of the line. For the purpose of effecting further economies 
steps have been taken for the gradual introduction of motor inspec- 
tion cars and tricycles, by which means the transportation of men 
and materials can be improved. 

Expenditure has been increased by £50,884 in (a) repairing 
damage done by floods in the North ; (4) the necessary re-laying of 
parts of the permanent way, and the securing of second-hand rails 
for the Glencoe line; (c) an exceptional outlay in improving the 
condition of engines ; and (2) the purchase of thirteen locomotive 
boilers. An increase of 40,620 tons in mineral traffic has been 
carried from the Barrier fields, and it is expected that an increase 
of this traffic will be maintained for some time tocome. The 
following summary shows the working of the traffic for the year 
compared with the previous year :— 


Removal of bodies from cemetery site.. 
Demolition of buildings .. .. ..°.. 
Land for station and approaches 
Station works and buildings .. 
Cost of completing buildings.. 


1904. 1908 
1,786} 
17864. 

£18,517.77 .. 

£7,785 .. 
£1,160,639 .. 
£675,395 .. 
£485,244... 

58-19 

me... 
3,739,088 .. 8,770, 
9 747,412 .. 9,061,488 
1,515,621 .. 1,849,617 


nS a aay eran teres 
Average miles open for the year .. 
Capital cost on lines open ee 
Capital cost per mile open 

Gross revenue .. .. .. 
Working expenses 
a eee eee 
Working expenses to earnings p c. 
Net revenue to capital cost,pc. .. 
Train miles hie takki |, Vag 
Passenger journeys number . 
Goods and sive-stock, tons 


£452,101 
58-01 








BRADFORD ENGINEERING Socrety.—The fifth lecture of the 
session was given on Wednesday evening, the 30th ult., at the City 
of Bradford Technical College, by Mr. G. H. Bowden, on the 
‘* Advantages of Electric Driving in Works and Factories.” The 
lecturer dealt in a general way with the substitution of electric 
motors for long lines of shafting, awkward gearing, or small 
wasteful steam engines, giving numerous instances from his own 
experience where a saving in the cost of working had resulted. 
He dealt more particularly with the advantages of the application 
of electric driving in prone, Bree and rolling mills, and noted the 
facility with which the machinery for dipping plates into ‘ pickling 
tanks” could be operated electrically. A long discussion followed, 
in which the President, Prof. Charnock, who occupied the chair, 
Messrs, Jones, Duncan, Hiles, Croft, Noble, sot Wigglesworth 
took part. Through the kindness of Messrs. Walter tt and 
Co., Limited, and their works manager, Mr. Richards, some sixty- 
six members of the Bradford Engineering Society paid a visit to 
the Leeds Steel Works on Tuesday evening, the 6th December. 
A most interesting two liours were spent with Mr. Richards and 
his assistants, whose courteous explanations and able piloting from 
one part of the works to another were thoroughly appreciated by 
the visitors. 


LEEDS ASSOCIATION OF ENGINEERS.—The thirty-ninth anni- 
versary dinner of the Leeds Association of Engineers was held on 
Saturday, 3rd inst., at the Queen’s Hotel, Leeds, when 210 mem- 
bers and guests were present. The chair was occupied by Sir 
James Kitson, who, in proposing the toast of the evening—‘‘ Pros 
perity to the Association ”—alluded to his recent visit to America 
with the Iron and Steel Institute. What struck him most was the 
American engineer’s ta'ent for developing old ideas. He thought 
he was right in saying that, with one exception, all original ideas 
had come from the Old World, and aad bene developed in the 
New. Speaking of the manufacture of iron and steel in America, 
he said :—‘‘ We here in this country work under entirely different 
conditions, and I think there is no reason to say the Americans are 
doing so very much better than us because they are supplying their 
great market with masses of material, or that we are doing so much 
worse, because all our conditions.are different. Our products are 
different, and in the main I unhesitatingly say our products are 
vastly superior to those which are considered sufficient for the 
requirements of the American continent. Therefore, I say, we 
need not depreciate ourselves by elevating too much the Americans, 
but we may elevate ourselves by endeavouring to imitate those 
things which facilitate so much their own manufactures and their 
own productions.” 


Evectric Exuipits at St. Louis Exuisition.—Mr. 8. E, 
Tedden, manager of the Sheffield Corporation electric supply 
department, has presented to the City Council a report on his recent 
visit to the United States and Canada. Mr. Tedden, whose report 
isa volume of 68 pages, visited New York, Chicago, St. Louis, Schenec- 
tady, Pittsburgh, Boston, Montreal, Quebec, Ottawa, Toronto, 
and Niagara. Dealing with the St. Louis Exhibition, Mr. Tedden 
says that his first impression, éspecially of the electricity section, 
was one of disappointment. European exhibits of large machinery 
were conspicuous by their absence, land, France, Germany, 
aud Italy being represented in the electrical department mostly by 
small instruments, for which gold medals have been awarded to 
more than one English exhibitor. The Exhibition, he thinks, has 
followed too closely on the Paris display of 1901 to expect many 
novelties, and electrical machinery has now reached great efficiency 
and perfection, and become to a large extent mrceah sary Mr. 
Tedden, concludi with some general impressions of the 
Exhibition, — y notes the immensity of the scale of 
the electric lighting effects, the undoubted advance in the 
construction of steam turbines, the great increase in size of the 
modern generators and engines, as well as the extended employ- 
ment of electric motors for the driving of all kinds of machinery, 
and the very large number of engineers engaged in experimenting 
with new firms of lamps foruse’on electricity circuits, all tending 
to decrease the cost of consumption. ‘‘Our own work,” added Mr, 
Tedden, ‘‘ has made such strides in the last few years that to-day 
we need fear no comparison with American methods in point of 
scientific development, and ae in the nature of things, most 
of our undertakings are on a smaller scale, there is undoubtedly a 
high average of excellence to be found in English practice, and 
greater consideration for the comfort and safety of the general 
public. Much of the work to be seen in the States is obviously 
designed to meet, as cheaply as possible, the demands of the 
moment. It seems to be Boe owrid considered improbable that any 
more very e general Exhibitions will be held, their object being 
much better obtained by smaller special displays.” 





—— 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE engineering trades are well e ed upon finishing ¢ 
which bave to be completed before the Christmas holidays 4! 
electrical and hydraulic engineering industries are the busiest 
though a good deal of work is still under execution in connect; 
with railway and tramway rolling stock construction, both bodie 7 
and underframes. The demand for machine tools, including 
lathes, has gone rather quiet again. Gasholder makers are faints 
well engaged, and so are the bridge and roofing makers Som, 
of the wrought iron tube firms have good contracts in hand, whilst 
others are only quiet, employment in this branch being irregular, 

There was bapip ine g market on ’Change in Birmingham on 
Thursday, and prices were sustained at a fairly remuneratiys 
level to sellers, though there was hardly as much firmness jn 
caning sheets owing to the easier tone of spelter. Marked 

rs were £8, and common unmarked, £5 15s. to £6; whilst 
sheets, singles, were quoted £6 12s. 6d. to £6 17s. 6d.; doubles 
£6 15s, to £7 ; and trebles, £7 7s. 6d. to £7 12s. 6d. Hoop iron 
was in fair demand at £6 12s. 6d. to £6 15s.; and nail rod and 
rivet iron was quoted £6 10s. to £6 15s, 

In regard to pig iron there was experienced a tolerably good 
demand both for foundry and forge sorts, with prices well main. 
tained. Considerable amounts have been arranged for for next 
year's delivery. Staffordshire cinder forge was quoted 42s,, and 
part-mine, 44s. to 46s, All-mine was in tolerably good request, 
and the recent level of prices was maintained at—ordinary, 55s, 
to 60s.; and best, 75s, to 80s, Cold blast was in limited output 
for special purposes at 95s, to 100s, 

Steel makers have been doing considerably better of late than 
for a long while past, and have been freed from foreign competi- 
tion recently in a gratifying manner; but how long they will 
continue to enjoy this immunity is problematical.. Meanwhile. 
Bessemer billets are quoted £4 [ to £4 7s, 6d.; and Siemens, 
£4 12s, 6d. to £4 15s.; whilst mild steel bars have been this week 
in fairly good demand for engineering purposes at £6 to £6 5s,- 
and girder — have recently been put up half-a-crown, and were 
quoted on Thursday £6 to £6 12s. 6d, 

Much satisfaction is expressed throughout the iron and stee) 
trades in this district at the circumstance that the Midland Iron 
and Steel Wages Board is to be continued. The new sliding scale, 
which is to be arranged by the Standing Joint Committee, will 
doubtless be satisfactorily constituted. Ata general meeting of the 
whole Board on the 12th inst., Sir Benjamin Hingley presiding, 
the following resolution was :—‘* That having had the 
results of the recent canvass of o> and operatives in South 
Staffordshire, Shropshire, and South Wales placed before us 
and recognising the desirability of maintaining the Midland 
Wages Board, not only in the interests of the iron and steel trades 
affected, but in support of the reasonable principles of conciliation 
and arbitration, we confirm and ratify the resolutions sed by 
the Sub-committee on November 17th, and by the Standing Com- 
mittee on December Ist, and pledge ourselves to become subscrib- 
ing members of the Board, and conform to and observe the rules 
and decisions thereof.” In the course of the proceedings, the 
chairman stated that the employers had ascertained that thirty-four 
works in South Staffordshire, three in Shropshire, and six in South 
Wales were willing that the Board should continue in existence, 
and he explained that those firms represented the bulk of the 
trade, as they produced the largest quantities of iron and steel, 
and employed the largest number of workpeople. On the other 
hand, twenty-seven firms took the Aa grote view, but their works 
were very small—-some of them no puddling furnaces, and 
only made bar steel—compared with those who wished to remain 
connected with the Board. The chairman added that South 
Wales was with them, although there they maintained 
their own organisation. They were, however, in alliance with the 
Midland Board, and every change in wages and every alteration 
that had been made had been observed by them loyally and truly, 
as though they were of the Board. He further added that 
North Staffordshire, hire, South Yorkshire, and Derbyshire 
were also in friendly alliance with the Midland Board, and were 
desirous that its existence should be maintained. Both employers 
and men inthe Midlands should, he urged, always have regard to 
the state of trade, not only in their own district, but also in the 
North of England, Lancashire, North Staffordshire, Scotland, and 
elsewhere. © proceedings throughout were mutually conciliatory 
as between the employers and men. The first meeting of the 
Standing Joint Committee to consider the basis for a new sliding 
scale has been fixed for the 9th of January. 

Messrs. Cochrane and Co., of the Woodside Ironworks, Dudley, 
have received an order from the South Staffordshire Waterworks 
Company for cast iron = to the value of between £7000 and 
£8000, and have re-lighted a blast furnace to make the necessary 
pig iron. Messrs. Joseph Sankey and Sons, of Bilston, are under- 
stood to be completing arrangements for the purchase of the Manor 
Sheet Ironworks, from Messrs. Stephen Thompson and Co., of 
Spring Vale, Bilston, 

A new type of motor van of 24 horse-power, for the conveyance 
of passengers and mails over long distances in Cape Colony, is 
being constructed by the Wolseley Tool and Motor Car Company. 
The new vehicle is designed to carry six passengers, a driver, a 
conductor, and about 10 cwt. of mails and | e. The weight 
of the van empty, but fully equipped, is about i tons. The frame 
is of steel, and the tires are 3in. solid rubber. The motor has four 
cylinders, The gearing provides four eco forward—7, 12, 20, 
and 26 miles an hour—and one reverse. Under average conditions 
the van will be equal to a 70 miles journey on one load of petrol, 
the tank carrying 10 gallons, Accommodation is provided for 
small guns, A company, with the title of ‘‘ Climax Motors,” has 
been registered with a capital of £5000 to manufacture and deal 
in motors, carriages, and vehicles, whether for propulsion by 
steam, electricity, oil, or other power. A new company, known 
as the ‘‘ Mechanical Advertiser Company,” with £2 capital, 
has been — to acquire the right of Thomas Turner and 
Co., Wolverhampton, to the manufacture and sale of a mechanical 
contrivance for automatically changing advertisements, 








NOTES FROM LANCASHIRE, 


(From our own Correspondents.) 

Manchester.—The attendance on ’Change on Friday was exceed- 
ingly good. The decline in Middlesbrough warrants did not affect 
the market here, and pig iron makers did not show any disposition 
to offer forward in consequence, Indeed, there was little or no 
excitement observable, notwithstanding reports of excited markets 
in the States, and, generally, it is regarded that the decline was of 
a temporary nature. Meantime, warrants have showna decidedly 
better tendency, and holders do not manifest any disposition to 
part with their holdings. This is certainly the feeling in this centre. 
As was the case last year, the recovery in trade not been con- 
fined to pig iron. American iron is off the market, and-stocks 
are comparatively small. On the other side, quotations are going 
higher, so that there is apparently little chance here, notwith- 
standing ‘‘bear” operations, of prices going lower. 

Finished iron is exceedingly steady, and inquiries are more 
nnomerous. The steel trade is also fairly sathelaahorg and good 
orders have been placed for constructional steel. The boiler ma ing 
industry continues very slack, but machine tool makers are fairly 
employed, and there is a continuance of the better feeling in the 
textile machinery branch. Orders for locomotives come in in small 
y iaemecnaim but bar makers are busy. The electrical engineering 

epartment is also well eure. 
‘ Tn pig iron stocks in public stores continue to increase, though 
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not to any notable extent. There is about 50,000 tons more as 
compared with last year, but this, in face of fair demand, should be 
soon cleared, Quotations delivered Manchester are :—Lancashire 
No. 3 foundry, 523, to 52s. 6d.; Lincolnshire ditto, 51s. to 52s.; 
Derbyshire ditto, 52s, to 53s.; Staffordshire, ditto, 52s. ; 
Middlesbrough open brands, 55s, 10d. to 56s. 10d.; Seotch, Gart- 
sherrie, 568. 9d. to 57s, 6d.; Glengarnock, 55s, 6d. to 55s. 9d.; 
Ezlinton, 54s. 3d. to 54s. 6d ; and for prompt delivery Heysham, 
Gartsherrie 54s. 3d. to 54s, 9d,, Glengarnock 53s, 3d. to 53s, 9d., 
Kglinton 52s. to 52s. 6d. East Coast hematite, 53s, 6d. to 54s. 6d. 
f.o.t., and West Coast ditto 56s. f.o.t. Barrow. Forge iron 
remains dull ; Lancashire quoted 50s., nro tasar 47s. to 48s., and 
Lincolnshire 49s. 2d. to 49s, 8d., delivered Manchester. 

Staffordshire bars are quoted £6 5s, to £6 7s. 6d., Lancashire 
and Yorkshire £6 2s, 6d. to £6 5s., delivered stations ; boiler 
plates, £6 17s. 6d.; hoops, £6 17s. 6d. to £7 2s 6d.; sheets 
ordinary, £7 5s,; ditto, C.R. and C.A., £7 15s. to £8, delivered 
Manchester. Steel bars, £6 to £6 2s. 6d ; English billets, £4 10s. 
to £4 12s, 6d.; German, £4 2s, 6d. to £4 5s.; hoops, £7 5s, There 
js a quiet trade in manufactured copper. Prices are unchanged at 
£80 to £82 per ton for sheets. Seamless copper tubes are quoted 
10d. per pound ; ditto brass, 8d.; rolled brass, 74d.; copper wire, 
9d. ; nt wire, 7}d. 

The coal trade remains in a quiescent condition. The 
demand for best engine slack is exceedingly quiet. Forge 
and manufacturing coal is also dull. There is a falling off 
in the demand for shipment on the canal. Ordinary quotations 
are :—Best coal for domestic purposes, 13s, to 14s.; seconds, 12s 
to 13s.; common, 9s. to 10s,; steam and forge coal, best, 8s. 3d. to 
8s, 9d.; best engine slack, 7s. 6d. to 8s.; medium, 6s, to 6s. 9d.; 
common, 48, 3d. to 5s, at the pit Screened coal, ex Manchester 
Ship Canal, 98. 3d. to 9s. 9d.; unscreened ditto, 8s. 9d. to 93. 2d. 

Barrow.—There is a fair business doing in hematite pig iron, 
but the market has not improved as much as wasexpected, There 
was a report that three additional furnaces were about to be put 
in blast, but this forecast was evidently premature. At several 
of the works no furnaces are ready to be put in blast, while at 
Barrow, Millom and Askam several furnaces could be lighted at 
once if there was trade to justify that course being taken. There 
are 24 furnaces in blast, and these are producing a considerable 
weight of iron, The four furnaces’in blast at Barrow are making 
about 1000 tons of iron per week each. The makers are fairly 
we!l sold forward, and have cleared away much of the iron which 
had accumulated in their yards. They are confining their output 
to Bessemer sorts, which’ are in demand on the part of steel 
makers. The commoner classes of iron are not marketable. 
Prices are steady at’ 56s. 6d. for makers’ iron net f.o.b., and 
56s, 3d. for warrant iron net cash sellers, buyers 6d. less, The 
demand for charcoal iron is steady, and makers are likely to have 
a good run of orders for this specially valuable class of iron. 

he iron ore trade is quiet, and the mines in the district are 
being indifferently worked. Prices are steady at 8s. 6d. to 10s, 
per ton net at mines for ordinary and best sorts. 

The steel trade is fully employed so far as heavy rails are con- 
cerned, but there is only half employment for the plate and 
merchant mills. A good few orders are in the market for heavy 
rails, but there is a quiet demand for light sectionsand tram rails. 
Prices are steady for heavy sections at 85s. per ton. Ship plates 
are at £5 10s., and are in small demand. 

No new orders are noted in the shipbuilding and marine 
engineering trades, but it is known that prospects are better, and 
that in all probability there will be secured before long some good 
orders for foreign Admiralty work. 

Some large orders have been.booked for shrapnel shells and for 
gun mountings, and these two local departments will be busy 
for some time to come, 

The Dufferin, a troopship built by Vickers, Sons and Maxim for 
the Indian Government, left Barrow this week on her trial trip. 

Shipping is busier. The ret&rns for last week show exports 
from West Coast ports at 7265 tons of iron and 21,002 of steel ; 
total, 28,267 tons; corresponding week last year, 21,492 tons; 
increase, 6775 tons. Aggregate for the year 704,628 tons; corre- 
sponding period of last year, 835,454 tons ; decrease, 130,826 tons. 
ew are low. Coal and coke firmer, and slightly higher in 
Value, 








THE SHEFFIELD DISTRICT. 


(from our own Correspondent.) 

THE coal trade in the South Yorkshire district keeps in fairly 
on condition in nearly all classes of fuel. The very best 
quality of house coal and nuts are leastin demand. For ordinary 
house coal there has been a somewhat animated request, owing to 
the weather, and sales for London are quite up to the average. 
In best Silkstones the price at the pit mouth is 13s. 6d. per ton, 
but there is not much call for this quality. Barnsley house, in 
which the largest b is done, fetches from 10s. 6d. to 11s, 6d. 
per ton in the best sorts ; secondary grades from 9s. per ton. 

In anticipation of the holidays, the steam coal pits are being 
wressed for deliveries, and rather more is, therefore, being sent to 

lull. Contracts for locomotive fuel for next year are now 
engaging the attention of coalowners and railway managers. The 
contracts do not all expire at one time, but the tenders made for 
next year, whether for six or twelve months, are at 8s, 6d. per ton. 
It is expected that something will be definitely settled in the way 
of these contracts this week. In slack the improvement already 
noted is fully maintained ; the Yorkshire and Lancashire textile 
trades being very busy, and heavy supplies are consequently being 
forwarded, Gas coal is being steadily delivered under contract, 
and, generally, ‘the coal trade leaves small ground for complaint. 

The Yorkshire coal trade with Hull for November amounted to 
305,384 tons, as compared with 272,673 tons for November of last 
year. For the eleven completed months the weight was 
3,271,648 tons, against 3,166,384 tons for the corresponding period 
of 1903, The increase on the month is just over 10 per cent. and 
on the eleven months a little over 3 per cent. Compared with 
October the business done shows a falling off of 49,856 tons, which 
is no more than normal at this season of the year. 

The export trade from Hull is more interesting than usual. For 
the eleven months the weight sent from Hull to foreign markets 
was 1,470,908 tons, against 1,442,365 tons. The difference, being 
increase, is not large—25,543 tons—but it is remarkable when one 
considers that in the eleven months the trade with the United States 
was only 2734 tons, as com with 120,274 tons for the corre- 
sponding period of 1903. ‘I'he explanation, of course, is that last 
year the United States manufacturers were troubled by labour 
disputes in their coalfield, and had to seek supplies from other 
sources, That under these circumstances there should be an 
increase in the total is due to the larger quantities taken by other 
markets—Sweden, North Russia, Germany, Holland, Italy, 
Belgium, Egypt, West Indies, &c. The exports for the month 
amounted to 144,672 tons, against 91,556 tons for November of 
1903, North Russia has advanced from 10,201 tons to 26,241 tons ; 
Sweden, from 27,898 tons to 49,034 tons; Holland, from 7431 tons 
to 12,766 tons ; Germany, from 20,608 tons to 23,229 tons ; Turkey, 
from 390 tons to 1969 tons ; Belgium, from 3299 tons to 4809 tons ; 
while South America, Egypt, and Malta, to which markets 
—— was sent a year ago, are once more buyers of Yorkshire 
coal, 

The distinct improvement noted in iron in other parts of the 
country is not quite so marked in Sheffield. Prices are un- 
doubtedly firmer, and in the case of Lincolnshire iron have 
appreciably advanced, but the advance is stated not to be 
warranted by any pressure from Sheffield and neighbourhood. A 
fair amount of work is reported in the heavy steel manufacturing 
departments, but a good deal more could be done In railway 
material, - The orders from the home companies continue disap- 
pointingly small. The work in hand is more for wagon building 
and owning firms than for the railway companies. Colliery 
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factory state of the coal trade, and exte 

coalfields. The South African market is ex: to yield better 

results in the immediate future, and the ffield manufacturers 

are making every preparation to meet such demands as may be 

made upon them. At present there is a fair amount of work being 

- in mining machinery and tools for the Transvaal and other 
istricts. 

The season trade in cutlery and plated goods is now practical 
completed. It has not been quite so heavy as was anticipated, 
though larger than Jast year, The demand has been mainly on 
metropolitan account, and for some of the more important provin- 
cial centres. The rapid advances in ivory have n @ serious 
factor in the cutlery departments, and as the supplies coming 
forward for the London sales next January are not large, no relief 
is expected there. 

At the meeting of the Yorkshire branch of the National Associa- 
tion of Colliery Managers, held at Sheffield on the 8th inst., the 
following gentlemen were elected members:—Mr. G. B. Stones, 
Carlton Main, near Barnsley ; Mr. Albert Riley, Stubley Collieries, 
Dronfield ; Mr. Herbert Ormunde Bishop, Tinsley Park Colliery, 
Sheffield ; Mr. Edward Isaac, Chickeniey Heath, near Dewsbury ; 
and Mr Richard Spencer, Altofts. 

Mr. W. H. Dixon, secretary of the Hadfield Steel Foundry Com- 
pany, Limited, has been appointed a director. Mr. Dixon, who 
has been seventeen years with Messrs. Hadfield, is well known and 
highly esteemed in Sheffield. He has been most indefatigable in 
his devotion to the interests of the country, and his promotion, 
which is thoroughly deserved, has given much gratification in 
business and other circles. 

The Sheffield City Council, having applied for sanction to borrow 
close upon £300,000 for new works of sewage disposal and sewerage, 
the Local Government Board deputed Mr. A. A. G, Malet, 
M. Inst. C.E., and Dr. Theodore Thomson, to hold a public inquiry 
and receive evidence on the subject. The inquiry was held on the 
13th and 14th inst., and the inspectors will now report the result 
to the Board. 

At the meeting of the Sheffield City Council on the 14th inst., 
Mr. George H. Carmichael, A.M.I.C.E., of Darlington, on the 
recommendation of the Water Committee, was appointed resident 
engineer of the Rivelin Water Tunnel Works, at a salary of £400 
per annum, 











NORTH OF ENGLAND. 
(From our own Correspondent.) 

Ir is most satisfactory to be able to report that the improvement 
in demand and prices is no longer confined to the pig iron trade, 
for in the finished branches of the iron and steel industries, and 
also in shipbuilding, there has also yoo a turn for the better, 
and with more foundation than was the case when pig iron began 
to rise. No one who moves much in commercial circles in this 
district can fail to note the more sanguine tone, and what is more, 
the increase in the number of orders given out. Almost every 
trader is inclined to take a distinctly ‘‘ bullish” view of the pro- 
spects for next year, and consumers are beginning to buy more 
freely than at any time this year, for they have now no reason to 
believe that they will be the gainers by holding off any longer, see- 
ing that — are more likely to advance than to recede. They 
are thus buying to make sure of getting the iron or steel at present 
prices. Thus, manufacturers this month have booked good orders 
for execution over a good part of the next half year, and this has 
led to a general tendency upwards in prices, and, indeed, to some 
actual advances. Consumers think they cannot get far wrong in 
placing orders at the present time, 

The shipbuilders have been compelled to advance their quota- 
tions for new vessels by = 10 per cent., on account of 
the increasing cost of materials. That has brought out a number 
of wavering owners, for as not see much chance of prices 
being lowered again, seeing that the producers of materials are in a 
position to maintain their higher prices, there being com tively 
little competition now at home ; and in the steel trade of America, 
which has ‘‘dumped” some ——- steel into this district, 
there seems to be what may be looked upon as a genuine revival. 
That strengthens the position of pla’ ers here, and the rise in 
prices which they have made within the last few days is fully 
justified. It is true that neither the season of the year nor the 
condition of the freight markets at present favour the giving out 
of orders for new steamers, but owners do not want to lose the 
opportunity of securing cheap vessels, Thus, there are more 
inquiries received by shipbuilders, and more tr cti pleted, 
than for several months, so that they will enter upon the new 
year ina more favourable position nn they expectad a short 
time ago. Messrs, Swan, Hunter and Wigham Richardson, 
Wallsend-on-Tyne, have secured the order for a 4600-ton steamer 
for Messrs. E, J. Sutton and Co., of Newcastle, and Messrs, 
Wood, Skinner and Co, have booked a contract for a 1000-ton 
cargo steamer. Messrs. William Doxford and Sons, on the Wear, 
have booked further orders for their turret-decked vessels from 
Messrs. B. J. Sutherland and Co., of Newcastle. 

This improvement in shipbuilding has had a good effect in the 
engineering industry, though it has not suffered from the depres- 
sion to anything like the same extent as shipbuilding, the general 
engineering works having had avery fair share of business all the 
year, more especially the bridge builders ; indeed, as a rule, they 
have little to complain of with to . An official inquiry 
has been made by the Mayor of Darlington as to the state of trade 
in that town, and as a rule the firms write very hopefully, while 
they are generally employing more men than at this time last year, 
and mostly they are on full time. This is a more favourable con- 
dition of affairs than had been looked for. Messrs. Parsons’ Marine 
Steam Turbine Company, Wallsend-on-Tyne, have completed the 
turbine machinery—the most powerful yet built—for the new Allan 
liner Virginian, and it will be sent round to Glasgow by sea to be 
fitted on board. 

The tendency is upward in the prices of manufactured iron and 
steel—in fact, the steel plate makers, who have kept their quota- 
tions unchanged from February last, have increased their prices 
28. 6d. per ton, steel ship plates being now at £5 15s., less 24 per 
cent., and this has caused the shipbuilders to be so keen about 
buying that a further advance may be looked for when the syndi- 
cate next meets, The rise is justified by the better demand, as 
well as by the increased cost of production, caused by the — 
rates asked for hematite pigiron, and the probability that t 
will be still further raised. Iron ship plates have been kept at £6, 
less 24 per cent. The advance of sted ship angles to £5 5s., less 
24 per cent., is well maintained, and iron ship angles are at 
£6 2s. 6d., less 24 per cent. 

Astrong revi asappeared in the galvanised sheet trade on both 
home and export account, and sellers are asking 2s. 6d. per ton 
more than the prices which have ruled for some time. Galvanised 
corrugated sheets, 24 gauge, are now at £10 7s. 6d., whether of 
iron or steel. Black sheets are-also in-more request, and sales are 
reported at £7 5s. for singles. Orders for joists are increasing in 
number, and works producing them: are well employed. Heavy 
steel rails have not been altered in price—£4 10s. net being the 
regular quotation—but owing to the advance in pig iron it has been 
necessary to raise the price of cast iron railway chairs to £3 10s. 
net at works—2s, 6d. up. Iron bars have continued unchanged in 
price all the year, but an advance is imminent. 

The ‘‘gamble” in Cleveland warrants is still in progress, but it 
is not so keen as it was, the downward movement in prices which 
took place last week having choked off a good many outsiders who 
were having a ‘‘ flutter.” The drop was checked when about 2s. 
of the rise had been lost, and prices are on the way up this week. 
Very few expected that the end of the gamble arrived, for it 
was recognised that the fall was caused simply by some of the 
operators selling out to secure profits. Such downward move- 
ments in prices are looked for at intervals in such times as these, 




















It is believed that these speculative operations will be continued 
for some time, and the improvement which has appeared in the 
finished iron and steel trades will strengthen the position. Some 
experienced members of the trade would not be surprised to sée 
the speculation in warrants kept up till the spring, in which case 
increased trade would bably maintain prices. Last week 
48s. 9d. cash was for Cleveland warrants, but they have 
since fallen to 46s, 11d. cash; a recovery to 47s. 6d, has taken 
taken place this week. 

Makers who were able to get 48s. per ton for No: 3 Cieveland 
pig iron have sold this week at 47s.; but 47s. 3d. has been their 
regular price. Producers lately have been endeavouring to 
get a greater proportion of No. 3 pig iron out of their furnaces, 
as that quality realised relatively so much better a price than 
other qualities. These latter, therefore, are not so plentiful as 
they were, and have come up nearer to No. 3 in value than they 
were in October and November. No. 4 foundry is at 46s.; No. 4 
forge at 44s, 9d.; mottled at 43s. 9d.; and white at 43s. per ton. 

e hematite iron trade becomes steadily more favourable to 
makers, and it is satisfactory that the improvement is due scarcely 
at all to speculation. The steel manufacturers are buying rather 
freely, the cost of materials is going up, both these circum- 
stances justifying higher rates for the pig iron. During the last 
few weeks there has been a rise of 4s, per ton in the price of hema- 
tite iron, and mixed numbers have this week been sold generally at 
53s. 6d. per ton, and some firms have got even 54s, No. 1 is at 
54s on-Bes 4 at 50s. Rubio ore is dearer; at the close of 
November it could be bought at 14s. 6d. c.i.f. Tees, now at least 
15s. 14d. has to be paid, owing, in a great measure, to the advances 
made by the Spanish mineowners. For coke ironmasters. have to 
pay 6d. to 9d. per ton more for next half-year’s delivery than the 
figures of the expiring contracts. 

It is satisfactory, after several months of declining shipments, to 
note an improvement, Scotland taking a good deal more. That 
tends to strengthen the pig iron market. The quantity ra se 
this month has been 39,540 tons, as compared with 30,295 tons last 
month, and 34,568 tons in December, 1903—all to 14th. The 
stock of Cleveland iron in the public warrant stores continues to 
increase rapidly. Five months ago 78,013 tons only were held ; 
now the quantity is 165,543 tons, and this month’s increase already 
is "15,943 tons. For that large increase the gamble in pig iron is 
solely responsible. Certainly, so much would not have been sent 
in if the price of warrants had not been so much higher than 
that of makers’ iron. 

At the annual meeting of the shareholders of Dorman, Long, and 
Co., Limited, Middlesbrough, the chairman had to report several 
difficulties in connection with the new machinery that had been laid 
down both at their Britannia and Clarence Steel Works. It had 
been decided at Britannia to replace the old mill engine with a 
more powerful one, but the directors did not propose to lay off the 
Britannia mills for this until the Clarence mill had been re-started. 
At Clarence they had met with the same difficulties as at Britannia, 
and the alteration of the mill was commenced last August. This, 
it is expected, will be completed by the beginning of February, 
when work will be re-commenced, and the directors hope to manu- 
facture rails, billets, angles, joists, &c., at very low cost. The 
constructional branch had been well and profitably employed, and 
the output had been increased by 50 per cent., while many econo- 
mies had been effected in the manufacture. The Colonial oranches 
—in Australia and South Africa—had not Lad a prosperous year. 
The peeps ae hopefully about prospects of business for next 
year, and stated that there were many signs of improvement. 

It will be heard with regret that Sir Lowthian Bell, Bart., F.R.S., 
who is now in his eighty-ninth year, is ill. A few weeks ago he 
successfully underwent an operation for cataract. Sir -Lowthian 
was one of the founders of the Cleveland iron trade, and he and 
Mr. W. R. J. Hopkins are the only ones left of the pioneers of 
that industry. 

Thecoal trade is steady, even in the steam coal branch, which is 
generally at its worst at this period of the year. From the prices 
that are agreed upon for next half-year, it is evident that lower 
prices are not looked for, in fact — point to higher figures. For 
delivery in next Baltic season, 9s. 6d. f.0.b. has been agreed upon 
for best steam coal, and 4s. 6d. for smalls, while prompt prices are 
6d. below these rates. Best gas isat 8s. 3d. f.o.b. Coke pricés 
are moving up, 14s, 9d. per ton being readily paid for medium 
qualities delivered at Middlesbrough furnaces, which is ls. better 
than the minimum price of this year, and 6d. to 9s, more than 
present half-year’s contracts were placed at. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THERE has been a good deal of activity in pig iron warrants 
during the = week, but prices have been irregular. Towards 
the close of week Cleveland warrants dropped 1s. per ton, and 
although there was afterwards a fair recovery, prices continue to 
fluctuate. The market seems to be affected by rather less 
encouraging reports that come from America, and, as the demand 
on the part of home consumers is limited, the course of business 
is largely controlled by speculative infiuences. 

Business has been done in Cleveland warrants from 47s. 114d. 
to 47s. 3d. cash, and 47s, lld. to 47s.°8d. one month. Scotch 
warrants are quoted 53s. to 52s. 3d., and Cumberland hematite 
55s. 74d. per ton. 

Prices of Scotch makers’ iron are well maintained. G.M.B. No. 1 
is quoted at Glasgow 54s.; No. 3, 5ls.; Carnbroe, No. 1, 55s.; 
No, 3, 52s.; Clyde, No. 1, 57s. 6d.; No. 3, 52s. 6d.; Gartsherrie, 
No. 1, 58s.; No.3, 52s. 6d.; Summerlee, No. 1, 58s. 6d.; No. 3, 
53s.; Langloan, No. 1, 64s.; No.3, 54s.; Coltness, No. 1, 64s.; No. 3, 
54s.; Glengarnock, at Ardrossan, No.1, 58s.; No. 3, 52s.; Eglinton, 
at Ardrossan or Rpg No. 1,-58s. 6d.; No. 3, 51s.; Dalmellington, 
at Ayr, No. 1, 53s.; No. 3, 50s.; Shotts, at Leith, No. 1, 58s. 6d.; 
No. 3, 53s. 6d.; Carron, at Grangemouth, No. 1, 58s. 6d.; No. 3, 
53s. per ton. 

There has been a fair demand for Scotch iron for home use, but 
the export trade is poor, 

Scotch hematite pig iron is in good demand, and merchants 
— 58s. 6d. per ton for delivery at the West of Scotland steel 
works, 

There are 85 furnaces in blast in Scotland, compared with 86 at 
this time last year, and of the total 41 are making ordinary, 38 
hematite, and 6 basic iron. 

The stock of pig iron in Glasgow warrant stores shows an 
increase for the past week of 252 tons, and now amounts in the 

te to 10,322 tons. 

he shipments of pig iron from Scottish ports in the past week 
amounted to 4168 tons, compared with 4461 in the corresponding 
week, There was despatched to India 10 tons, Australia 110, 
France 100, Italy 130, Germany 131, Holland 235, Spain and 
Portugal 140, China and Japan 150, other countries 211; the 
coastwise shipments being 2951 tons, against 3447 in the corre- 
sponding week of last year. 

The arrivals of Middlesbrough pigs at Grangemouth in the past 
week amounted to 10,140 tons, compared with 11,130 in the corre- 
sponding week, showing a decrease of 990 tons. 

The finished iron and steel trades have, generally speaking, fair 
employment; but they have not improved as might have been 
expected, considering the very material advance in warrants. It 
is to be feared, indeed, that the increase in price referred to has 
embarrassed-the manufacturing trade to quite as great an extent 
as it has benefited it, owing to the difficulty of raising the prices. 
of manufactured goods. Advanees in these rates have, of course, 
become imperative, and, in addition to several already reported in 
the last two or three weeks, the makers of sheets have this week 
raised ett ae of. heavy gai 2s. 6d. per ton. Competition 
from ab: seems to be somewhat less active at the moment, but 
manufacturers have still plenty of room for additional orders. __» 

There are inquiries in the market for considerable quantities of 
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cast iron pipes and other materials, and it is hoped that work of 
this description may increase. 

The coal trade has been fairly employed this week in the inland 
branch, but shipments have not been so satisfactory. The clear- 
ances at the Scottish ports in the past week reached 225,063 tons, 
compared with 256,117 in the preceding week, and 230,449 in the 
corresponding week of last year. Main coal is quoted f.o b. at 
Glasgow 7s. to 7s. 6d., ell 8s. 3d. to 8s, 9d., splint 8s. 6d. to 9s., 
and steam 8s. 6d. to 8s. 9d. per ton. Itis reported that in the 
inland department of the trade the coalmasters have not generally 
been able to obtain the advance of 1s. in price that they intimated 
at the beginning of the month. The explanation of this is that, 
with the recurrence of open weather, the supplies from the collieries 
are larger, and competition has accordingly been more keen. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

AFTER rather a dull week in steam coal, there has been a decided 
change for the better in the Cardiff coalfield. At the docks on 
Monday the shipments of coal exceeded 55,000 tons, and on Tues- 
day something like the old state of things occurred, thirty-six 
steamers being despatched with about 85,000 tons. Some of the 
cargoes this week have been of large size, 5400 going to Hongkong, 
and 9000 tons in two cargoes to Port Said. Among the clearances 
on Tuesday, one of 5400 tons went to Venice, five over 4000 tons, 
ne fourteen between 2000 and 4000 tons ; ten cargoes went to 

rance. 

Swansea also showed improvement by despatching 54,642 tons of 
coal and 17,000 tons of patent fuel. With to.the latter 
item the trade is considered sound, and the falling off of late in 
shipments due to the lack of tonnage. Newport would have done 
better but for the weather ; as it was, 45,630 tons went foreign, 
and 31,325 tons coastwise. 

After my despatch last week the Captain W. Menzell was 
allowed to leave in ballast for Hamburg, but without cargo, and 
no hindrance was offered to the clearing of the Bengali from Barry. 
Admiralty contracts for steam coal have been placed, but no 
definite information as to quantity and price has been given on 
*Change, the merchants whose tenders have been accepted being 
pledged to secrecy. It was noted this week that the Madrid-Sara- 
gossa Railway is in the market for 60,000 tons of coal, to be 
delivered the first half of 1905; also the Cie Générale Trans- 
atlantique. Arrangements are being made by the latter for 
200,000 tons. 

The latest report from Change, Cardiff, is that best large steam, 
referred to as best Admiralty coals, and also seconds, are in better 
demand. Small steam coals are in abundance, and quotations as 
low as 7s. to 7s. 3d. common. Dry coals are rather weak, 
and prices fluctuating ; house coals firm, and late quotations well 
maintained. Rhondda No. 3 and also small are in good request. 

Closing figures Cardiff as follows :—Best large steam, 13s, 3d. to 
13s. 6d.; best seconds, 12s. 9d. to 13s.; seconds, 11s. 6d. to 12s.; 
drys, 1ls.9d. to 12s.3d.; best smalls, 7s.; best ordinaries, 6s. 3d. to 
6s, 6d.; seconds, 5s, 9d. to 6s.; inferiors, including drys, from 5s. 6d. 

. Monmouthshire semi-bituminous: Best e, lls. 6d. to lls. 9d.; 
best ordinaries, lls. 3d. to lls. 6d.; seconds, 10s. 3d. to 10s. 9d. 
House coal: Best, 16s. 6d. to 17s.; best ordinaries, 13s. 6d. to 
14s. 6d.; seconds and other kinds, 10s. 6d. to 13s. No.3 Rhondda, 
13s. 3d. to 13s. 6d.; brush, lls. 6d. to lls. 9d.; small, 93. 6d. 
No. 2 Rhondda, 9s. 9d.; through, 8s. 3d. to 8s. 6d.; small, 6s. 6d. 
to 6s, 9d. Patent fuel, 12s. 6d. to 13s., firm. Coke: Furnace, 
16s. to 16s. 6d.; foundry, 18s. to 18s. 3d., and special, 20s. to 
21s. 6d. Both in coke and patent fuei prices are firm and business 
improving. In pitwood the arrival of large cargoes of French and 
Portuguese timber has lowered prices a few pence; yet, on the 
whole, quotations are firm, and best commands 17s. 6d. to 17s. 9d. 
Cardiff, while Newport quotes 18s., and Swansea 19s. 6d. into 
truck. 

Swansea, while admitting colliery improvement, continues to 
suffer from depression and temporary stoppages. Anthracite shows 
more vigour, but is open to improvement, though little free coal is 
said to be on offer for this month. Nuts are in request; also 
cobbles. Culm remains weak. Latest prices are:—Steam coal, 
12s. 6d. to 13s.; No. 3 Rhondda, 13s. 6d. to13s. 9d. Patent fuel, 
lls, 6d. to 11s, 9d. In anthracite closing prices were :—Best malting, 
20s. to 21s.; seconds, 17s.; big vein, 12s. to 12s. 3d.; red vein, 
10s.; cobbles, 17s. to 17s. 6d.; nuts, 18s. to 20s.; peas, lls. to 
12s. ; rubbly culm, 4s. 6d.; duff, 4s. 

The Western collieries continue a fair amount of trade with 
Ireland, and this is also to be noted in connection with Newport. 
One day this week seven vessels left latter port for Wexford and 
other quarters. 

Swansea trade with France last week was brisk, nearly 20,000 
tons leaving Cardiff. 

Taking the year so far, the coal shipments to France have shown 
an increase of 2000 tons, but the tax on small has been a great evil 
to the port. This was strongly expressed at the last harbour 
meeting. 

In connection with railway enterprise the Cardiff railway con- 
tract for the line from Taffs Well to Treforest has been secured by 
Oliver and Sons, contractors, Victoria-street, Westminster. The 
estimated cost is £250,000. The Rhymney Railway management 
is proceeding with the construction of a new branch line from 
Ystrad Mynach towards the Fochrhiw collieries of the Dowlais 
tan a This will enable the Powell Duffryn Company to 
develop the minerals underlying Penallta Farm. The new 
collieries are to be equipped with the most modern plant. The 
Barry extension to connect with the Brecon is expected to join 
on the 2nd January. In anticipation of this the Brecon line has 
been widened up to Maclaren, pit No. 1, which is within a mile of 
the Rhymney Station of the Brecon and Merthyr line. 

Railway and colliery developments are being carried on very 
satisfactorily, and in unison. 

Confident hopes are held out regarding the Aberystwith and 
Aberayrow railway promotion. 

The buoyancy of the tin-plate trade shows no sign of abatement. 
Last week 94,498 boxes were sent from works and 130,960 boxes 
were shipped, leaving stocks down to 107,221 boxes. 

At the harbour meeting in Swansea this week, it was remarked 
that this month the trade has shown an increase to the extent of 
52 per cent. Sir J. J. Jenkins stated that to the end of November 
they had shipped more tin, terne, and galvanised plates than at 
any period in the history of Great Britain. 

Referring to the dumping of German and American steel into 
Wales, Mr. D. A. Thomas, at a Newport meeting, stated this week 
that dumping had been of marked benefit to Seen industries, 
but had admittedly injuriously affected the Dowlais district. 
During this week four important cargoes came into Newport: 
1166 tons from Antwerp, 980 tons from Rotterdam on one date, 
1650 from Antwerp and 507 from Rotterdam on another. 

The imports of pig have included 1200 tons from Millom, and in 
Spanish ore 4000 tons for Blaenavon. In manganese, from Rio, 
5000 tons came to Pyle and Blaina. 

Pig iron prices have receded—Scotch 3d., Middlesbrough 1s., 
and hematite 9d. ; 

On "Change, Swansea, this week, the price of finished iron and 
steel was reported as favourable, steel bars showing an upward ten- 
dency. Consumption decidedly on the increase. 

In tin-plates higher prices are being given for spot lots and 
prompt delivery. 

Closing prices as follows:—Pig iron: Glasgow warrants, 52s.; 
omy Ey © No. 3, 47s. 64d. ; hematite warrants, 55s. ; Welsh 
bars, £6 2s. 6d: Sheet iron, £8 5s. to £8 10s. ; steel, £8 2s. 6d. to 
£8 5s.; steel rails—heavy sections, £4 10s. to £4 12s. 6d. ; light, 
£5 10s. to £5 12s, 6d. 

Bessemer steel tin-plate bars, £4 5s.; Siemens best, £4 7s. 6d. 

Tin-plates: Bessemer steel coke, 12s, 9d. to 13s.; Siemens coke, 





13s. to 18s. 3d.; ternes, per double box, 28 x 20 C , 23s. 6d. to 25s. 6d. ; 
best charcoal, 14s, 6d. to 15s,; big sheets for, ap ey ng, mp 
ig ye A per ton, £9 to £9 5s,; finished black plate, £8 17s. 6d. 
to 2s. 6d. 


Block tin, £131 10s.; spelter, £25. Lead, £13 2s. 6d. Copper, 
£65 12s. 6d. Iron ore: Rubio, 14s. 

A nail rod combine is announced between thirty of the leading 
—_ in the United Kingdom, with a view of stopping under- 
selling. 

1 hear that it has been decided to retain the Midland sliding- 


scale. 

In the Midland districts this week it was stated that an agent 
in German steel had been directed to advance 2s. 6d. per ton, 
making 85s, per ton delivered for steel billets, and 87s. 6d. for 
_ It is rumoured that Germany is buying on Russian 
orders. 

At Dowlais business is satisfactory, and No. 19 blast furnace is 
once again at work. 

In harmony with tin-plate briskness steel make in the Swansea 
Valley is improved. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

A FAIR activity has been maintained in the principal trades of 
the iron industry over here, and the tone all round is pretty firm, 
Material changes, or improvements, that would influence the con- 
dition of the iron business have not, however,been noticeable upon 
the week. 

Specifications and inquiries have increased on the Silesian iron 
market ; the position generally is healthy and firm, and the resolve 
of the Upper Silesian works to accept orders for bars and hoops 
for exposed districts at raised quotations only, and not for a later 
period than the first quarter next year, has rather tended to increase 
the stiffness in quotations. Export, on the whole, has been 
developing satisfactorily. Girders are in fairly good request, con- 
sidering the time of the year ; the rail works are vigorously occupied, 
and for sheets a comparatively brisk demand was experienced. At 
the a mills employment has slightly increased against previous 
weeks, 

There was more confidence shown in the iron and steel industry 
of Rheinland-Westphalia, and the amount of work secured during 
the week, though not heavy, will be sufficient to keep the majority 
of the mills in steady occupation. There has been very little life 
stirring in the heavy plate trade, which is owing to the uncertainty 
that prevails with regard to the prolongation of the Heavy Plate 
Convention. The condition of the sheet trade, on the other hand, 
oa been a trifle more favourable, and prospects are considered 

air. 

On the 12th inst. a meeting of the Wire Nail Convention will 
take place in Berlin, for the purpose of taking final measures with 

ard to the prolongation of the Convention. 

he joint stock company, Krupp-Essen, is re 
vigorously engaged forsome time past on shipbuilding material. 
Both Russia and Japan are said to have sent in heavy orders for 
armour plates and guns, 

Dealers, as well as industrial establishments, bought coal pretty 
freely last week on the Silesian market. Small has even been 
getting scarce, on account of the strong demand that comes in 
from the sugar mills. The situation of the coke market is favour- 
able, all sorts meeting with good request. 

The consumption in coal has improved in Rheinland- Westphalia, 
The business to South Germany has considerably increased, and 
exports to France have been lively. Gas coal as well as steam coal 
are in strong request, and dry sorts, too, have been selling fairly 
well. Shipments in coke and briquettes have increased. 

Concerning the iron and mining industry in the three districts 
of Lorraine, it has been officially stated that in the Metz district 
20 iron ore works, 7 blast furnace works with blast furnaces, 6 
iron foundries, 3 steel works and 3 malleable iron works have been 
in operation in 1903. The total production was 6,234,717 t. iron 
ore, 1,383,559 t. pig iron, 24,879 t. foundry pig, 42,089 t. forge pig, 
and 742,169 t. steel. 

In the Diedenhofen district 23 iron ore mines, 5 blast furnace 
works with 14 blast furnaces, 1 iron foundry and 1 steel works 
have been in operation, the total production being 447,785 t. iron 
ore, 590,426 t. pig iron, 5593 t. foundry pig, and 215,397 t. basic, 
In the Saargemiind district 3 iron foundries, 3 malleable ironworks 
and 2 steel works, 3 collieries and 8 salt mines have been in opera- 
tion ; production was 389 t, ae ig, 8305 t. forge pig, 3979 t. 
basic, 1,583,272 t. pit coal, and 60, ats salt. 

Pig iron is in fair demand in Austria-Hungary. Bars and sec- 
tional iron have also been in request. The agreement 
between the Iron Syndicate and Upper Silesian Steel Conven- 
tion concerning protection in the mutual districts of sale, has been 
prolonged for 1905. The offers of the United Rail Works, regard- 
ing the three years’ requirements in rails for the State Railways, 
have been refused by the Railway Minister, who declined to accept 
prices that were about 5 per cent. higher than those previously 
noted. The Rail Works have now been requested to send in offers 
for the five years’ requirements at the prices formerly ruling. 

Sheets are in mg good request, while plates remain neglected. 
The wagon shops that continue but indifferently occupied have 
been invited to tonder for the supply of 64 wagons, worth 298,000 
crowns. 

There has been generally a little more life shown in the coal and 
coke trade of Austria-Hungary during the past week. The Union 
of Coal Dealers raised the prices of sale 6 heller per 100 kilos. from 
the Ist inst.; coal in however, is to be sold at the former 
price of 2-70 crowns per 100 kilos. 

Demand and sale on the Belgian iron market have not improved, 
and the condition all round is much as previously — only 
for rails and girders the international prices have m fixed. 
Bars are without animation. 

Engine coal is in lively request in Belgium, whereas all classes 
of house fuel remain quiet. 

The position of the French iron market generally has shown 
no — since previous reports, and must be considered 
as rather unsatisfactory, as only the large works in the mi nts § 
ment Haute-Marne and Loire can be stated to be well employed. 
The Paris iron market is dull. 

There was but a moderate trade done in coal and coke on the 
French market, and the tone all round is a trifle depressed, demand 
and sales being lower than is expected at this time of the year. 








AMERICAN NOTES. 


(From our own Correspondent.) 
New York, November 30th. 

THE most interesting feature of the copper market to-day is 
reduction of stocks, the amount of which is now put ai 50,000 
tons. Copper has been in extraordinary demand during the past 
two months, as much as 150,000 tons having been sold duri ose 
months, Prices have accordingly advanced, and electrolitic is 
now quoted at 15 dols. The production of copper during the first 
eleven months is stated to have been 387,225 tons, of which 73,000 
tons wereimported. The total foreign shipments for eleven months 
are 225,344 tons, including 20,000 tons exported during the month of 
November. The estimated domestic consumption for eleven months 
is 192,000 tons ; total domestic and foreign oneumnnes. for that 
time 417,344 tons, which shows that the market called for 
30,019 tons more than current production. The present estimated 
reserve stock of about 50,000 tons will practically disap within 
a month. In fact, this amount of copper is now under contract 
for shipment. As consumption is now in excess of production, 
the only reasonable thing to conclude is that copper will go 
higher, Lake copper is quotable at 15 to 154 cents; casting 
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grades, 144 to 14? cents, f.o,b. shipment, in New York. F 
effort is ba = toi @ production of copper, and th 
present activity will stimulate the ogg up of several promisi 
copper properties in various localities, Tin has met with a sha; 
advance, and arrivals for the past week were 598 tons, and for the 
month 1725 tons ; afloat, 2145 tons, 

The steel market is in a somewhat excited condition over a 
phenomenal demand for finished steel and iron for all manuer of 
purposes. Crude iron is in very active demand ; the sales for the 
ro week in this market footing up about 60,000 tons, mostly 
oundry grades. There are also large orders coming into westery 
ig iron centres, causing an upward movement in prices vary; 
rom 50c, to 75c. Bridge iron is also now being contracted for, to 
be furnished as soon as the mills can make it, for winter bridge 
construction, In the North-West the railroad companies hayg 
become large buyers of material, both for bridge work and for 
rolling stock ; and the car building plants havesecured very heavy 
orders for cars, including steel cars, in which the large stcel car 
building plants are overcrowded, There is also a very lively time 
in other kinds of steel, including merchant steel, tool stecl, and 
crucible, as well as in plate stee] for boiler and tank work and for 
car building. The general tone of the market is decidedly strong, 
The worst feature of the case is such an upward tendency as will 
induce the large consuming interests to curtail their requirements, 
Manufacturing interests everywhere recognise this possibility, and 
are endeavouring to guard themselves against the threatened 
danger. Makers of furnace and mill products are not seeking to 
take advantage of their customers, and will endeavour to supply 
all incoming wants as promptly as possible, and practically close to 
present prices. Lake ores are strong, and may be further 
advanced. A wise and far-sighted policy would prevent such 
sudden twists in the market as this. It has been frequently 
mentioned that the American markets carry practically no stock, 
and that when sudden movements come prices are artificially 
advanced, because of the scramble for ae for immediate 
delivery. Coal production is being stimulated because of the 

eneral increase in building activity. Coke production is also 

jing increased to supply the growing needs of coke users, 











THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


SreaM coal market is in better demand, tonnage having come on, 
Prices unchanged. House coal in fair demand, prices remain firm, 
The quantity of coal shipped for week ending 10th was 76,995 
tons—foreign, 46,630 tons; coastwise, 31,325 tons. Imports for 
week ending 13th :—Iron ore, 9700 tors; bars, 4603 tons; Man- 
ganese ore, 5000 tons ; pig iron, 1696 tons ; scrap, 300 tons ; pit- 
wood, 1944 loads ; deals, &c., 1177 loads. 

Coal—Best steam, lls. 6d. to 11s. 9d.; seconds, 10s. 6d. to 
10s. 9d.; house coal, best, 15s.; dock screenings, 6s. 3d.; colliery 
1, 5s, 9d. to 63.; smiths’ coal, 9s. Pig iron—Scotch warrants, 
52s. 6d. ; Middlesbrough No. 3, 47s. 6d. ; Middlesbrough hernatite, 
55s. Iron ore— Rubio, 14s. to 14s. 6d.; Tafna, 15s. to lds. 6d, 
Steel—Rails, heavy sections, £4 10s. to £4 12s. 6d. ; light ditto, 
£5 10s. to £5 12s, 6d.; Bessemer steel tin-plate bars, £4 5s.; 
Siemens steel tin-plate bars, £4 7s. 6d., all delivered in the district, 
cash, Tin-plates—Bessemer steel, coke, 12s. 9d. to 13s, ; Siemens, 
coke finish, 13s, to 13s. 3d. Pitwood—18s., ex ship. London 
Exchange telegrams—Copper, £65 12s, 6d. to £65 15s.; Straits 
tin, £132 to £132 5s. 

Freights active, rates unaltered. 








SOCIETY OF ENGINEERS. 

Tue fiftieth annual general meeting of the Society of Engineers 
was held on Monday, December 12th, 1904, at the offices of the 
Society, 17, Victoria-street, Westminster. The chair was occupied 
by Mr. D. B. Butler, President. The gentlemen whose names 
are given below were duly elected by ballot, as the Council 
and officers for 1905, viz.:—As President, Mr. Nicholas James 
West; as Vice-presidents, Messrs. Maurice Wilson, Richard St. 
George Moore, and Joseph William Wilson ; as ordinary members 
of Council, Messrs. Joseph Bernays, George Abraham Goodwin, 
George Green, William Henry Holttum, Edward John Silcock, 
Diogo Andrew Symons, John Aird, and Alexander Graham Drury ; 
as hono secretary and treasurer, Mr. George Burt ; as honorary 
auditor, Mr. Samuel Wood, F.C.A. The President announced 
that the following premiums had been awarded by the Council for 
papers read during the session, viz.:—The President’s gold 
medal to Mr. William Edward Storey for his pease on ‘* Condens- 
ing Machinery ;” the Bessemer premium of ks to Mr. R. G. 
Allanson-Winn for his paper on ‘‘ Deep Sea Erosion and Foreshore 
Protection ;” aSociety’s premium of books to Mr. A. 8, E. Akermann 
for his paper on ‘‘ British and American Coal-cutting Machines ;” 
and a docket, ’s premium of books to Mr. Frank Latham for his 

per on “ Sas Recent Works of Water Supply at Penzance.” 
The fiftieth annual dinner of the Society was held at the Hotel 
Cecil on Wednesday evening, and was a great success, Among 
the principal guests were Sir John Colomb, who Sg to 
the toast of the ‘‘ Imperial Forces of the Crown ;” Sir W. Christie, 
who proposed the ‘‘ Society of Engineers ;” and Sir William H. 
White, who acknowledged the toast of ‘‘ Kindred Institutions,” 
pro by the President-elect, Mr. Nicholas J. West. There were 
naturally several allusions to the jubilee of the Society, but its 
actual birthday was in May, 1854, when Messrs. R. M. Christie, 
H. P. Stephenson, and A. Williams, students of the Putney 
College—one of the earliest engineering colleges—founded the 
Putney Club. In 1857, at a general ting on D ber 7th, 
the club was renamed the Society of Engineers, and, as the mem- 
bership had then risen to fifty-four, it was rmecagea to engage a 
committee-room in Exeter Hall for:the meetings, which in course 
of time was also found too small, the lower hall being then taken, 
and used for many years. In 1865 honorary members were first 
lected, and ngst the earliest names are found Sir William 
Fairbairn, Sir John Herschel, Sir Joseph Whitworth, Dr. Percy, 
and Professor Rankine. The ordinary membership of the Society, 
with a few retrograde steps, has, as a whole, advanced, and now 
includes 555 bers an iates, and, as the present year 
has seen some additions to the ré/e, it is evident t this, the 
oldest engineering society, save three, in the country, is still full of 
panty and activity. One of the toasts most heartily honoured 
was that of Mr. Perry F. Nureey, the secretary of the Society, who 
has been with it from its early days, and has served it well in all 
official capacities, 

















MANAGERS OF SEWAGE Works.—The Association of Managers 
of Sewage Disposal Works held its third annual dinner on Thurs- 
day, the 8th inst., at the Holborn Restaurant. The annual 
neral business meeting had taken a earlier in the day, This 
viety had for its first president Dr. Rideal. Then Mr, W. 1). 
Scott-Moncrieff held office for two consecutive years, and the 
newly-elected president is Mr. Baldwin Latham. Such a list_of 
names bears evidence to the fact that the aims of the Association 
meet with — in influential quarters. Ind it is not too 
much to say that a great deal of good has been and is continually 

ing done by the interchange of ideas and experiences by the 
number of practical men thus brought into touch with one another. 
The dinner was a great success, and the gathering was largely 
representative. We understand that the number of members is 
well over the hundred, and that the Association is in a presPdwin 
condition. It is to be congratulated in having secured Mr, Baldwin 





Latham as its president for the coming year.’ 
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THE PATENT JOURNAL. 


a) Mlustrated Journal 
Condensed from noe Official 


Application ‘ex Letters Patent. 
gar When inventions have been ** communicated” the 
name and of the communicating party are 


printed in italics. 
20th November, 1904, 


95,991. Mary ig ym for Suction Drepozrs, O. 
jmray.—(4. F. Smulders, Holland.) 

25,992. FirTines ‘for THEATRE Szars, 8. W. V. Nostran, 

ndon. 

on Live-savine Apparatus, J. Herzog, London. 

95,904. MACHINES for Printina Tickets, J. Goebel, 

ondon. 

a Sewinc Macuiygs, G. B. Ellis (Compagnie 
‘les Moulins & Coudre de Coaticook, Canada.) 

25,990. STEERING MECHANISM for’ MoToR er 
Société Anonyme des Automobiles Ariés, don. 
907. MIXTURE of CoaL Gas and WATER Gas, F. 
Neuman, London. 

998. Manoracrurg of Dyrs-sturrs, R. B. Ransford. 
—(L. Cassella and Co., Germany.) 

25 999. PIPE CoupLines, A. H. Hicks, London. 

26,000. SHARPENING Saws, G. Ransom, London. 

26,001. Borrte Seat, G. C. Marks.—(The Champion 
Seal Company, United States.) 

26,002. VIOLINS, M. B. Hern, London. 

26,003. Pive Taps, H. E. Walters, London. 

26,008. AppaRATos for SUPPLYING Beveragss, N. R. 
Stiles, Lendon. 

26,005. TREATING TUBULAR Fasrics, W. R. Smith, 
London 

26,006. INTERNAL Combustion Enarnes, W. P. Burke, 
London. 

26,007. AppanaTos for Moutpina Dovan, J. Callow, 
Liverpool, 

26,008. Macningry for Crackine Nuts, B. Magrini, 
Liverpool. 

26,000. SPEED- REGULATING GovERNoRs, J. Callow, 
Liverpool. 

26,010. LauNDRY APPLIANCE, E. Smith, Liverpool. 

26, O11. Nox-stiprnva Davicgs for VEHICLE Wueats, R. 
HL Gayner, jun., Liverpool. 

26,012, MopirvinG Apparatus for the Mourn, A. M. 
Leroux, Lon 

26,013. CALCULATING Macutines, A. E. Edwards.—(B. 
H. Sanders, United States.) 

26,014. PzsaMA Garment, W. O. Lee, New York. 

26,915. Rattway Tres, A. Dreibelbis, Reading, U.S.A. 
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26,016. Lamp Wicks, W. 8. Rogers, London. 

26,017. Macuings for Perroratina Rock, C. Walton 
and G. H. Rayner, Seascale, Cumberland. 

26,018. Fryinc-pan, 8. L. Moore, Cardiff. 

26,019. HanDL&-BAR for Cycvrs, G. 8. Fraser, Glasgow. 
26,020. CanpLe Lamps for Crcigs, J. Orme, North 


Wales. 

26,021. Srgam Trap, G. Laporte, Bolto: 

26,022. Swath TURNERS, . Hotkirk, "Stamford, Lin- 
colnshire. 

= PiumMeR Brocks, W. Raine and G. W. Kirk, 

ork. 

%,024. StrrreneRs for Articies of WEARING APPAREL, 
E. M. Mountford, Birmingham. 

26,025. Canin Hooks, A. C, Howell and A. and F. C. 
Giles, London. 

26,026. Fisnina-rop Tacks, C. Guise and 8. Thomas 
and Sons, Limited, London. 

26,027. Suorries for Looms, J. W. Cook, Manchester. 

26,028. AvToMaTICaLLY LockiInc RatLway CARRIAGE 
Doors, N. Dewhurst, R. T. Griffiths, and J. W. 
Moore, Halifax. 

26,029, Fituive Cans with Om, A. E. W. Browne, Bir- 
mingham. 

26,080. Wrincinc Macuings, F. Evans and W. Boote, 
Stoke-on-Trent. 

— ee gan cet in Batus, C. and A. Hillier, Bir- 
ming 

26,032. Boar Davir, W. Richardson, Sunderland. 

26,033, AppLiances for CasTINa STEREOTYPE PLaTEs, 
G. A. Wilson, Liverpool, 

26,034. TeLerHonic InTERcCoMMUMNICATION, J. Young, 
London. 

26,085. Exapina the ‘‘ Universal Drartinc Ma- 
CHINE” to be used with = - We sry " Drawine 
Boarp, A. Miller, jun., Lond 

26,086. BELT Conveyors, M. Blake and R. H. Smart, 
Glasgow. 

26,037. Lamp Burners, M. Herrmann and L. Lorenz, 
Birmingham. 

26, ae Eni na for Curtinc Hogs, O. Ktippers, 


26,039. Courtine Apparatus for Venicies, F. Kynman 
and T. Fairfield, Hull. 

26,040. MacHINEs ‘for CLRaNING Borris, T, Hill, Hull. 

26,041. Larue and Borino Macuings, Ww. Keighley, 
Bradford. 

26,042. Doon Fastener, R. Bell, Eccles New-road, 
near Manchester. 

26,043. SuBMaARINE TeLeGRapPBy, I. Kitsee, I ondon. 

26,044. Lusricators for VEHICLE Wuexis, T. C. Wild, 


mdon. 
26, _ Pins for Broocugs, F. H. Wheway, Birming- 


26,046. Courtars for Rartway Cars, L. Lecompte, 
spt ax 
7. Rock Currger and Ho H. J. C. Keymer, 
Gorleston-on- Sea. = x ; 
26,048. AceTyLeng Licuts, A. F. J. Johnson, London. 
26,049, Ve.ocirgepgs, A. H. P. Blunt, London. 
26,050, SINGLE - TRIGGER DovBLE - BARREL Guns, F. 
bcesley, London. 
,051. Kyrrtine Macuings, C. H. and E. C. Wynne, 
gp et 
26,052. Ixpicators, A. Turner, London. 
26,058. KNIre - CLEANING MACHINE, "A. Schindler, 
London, 
26,054. Dratnace Interceptor, H. J. Houghton, J. E. 
Royall, and E. Houghton, London. 
26, 08. Phase Composition, 8. Wohle and A. M. Hart, 
mn 


26,056. Neurratisina the Errgcts of VisraTIon in 
Venicurs, A. and E. H. Pulbrook, London. 
26,057. Mantis for INCANDESCENT. Buryers, W. H. 

Owensmith, Handsworth, Staffs. 
— _Potsunsa Paps, M. and E, Springborn, 


26,059. ‘Teeenienese of Woop, T. D. Lichtenstein, 
London. 

26,060. MgpicaL ApPLIANcg, J. Hunter, London. 

26,061. Bava Square, P. B. J. Willis.—(J. F. McCor- 
mick, United States.) 

26, — "Moss. CLEANING aoe, L. P. ‘Tacs bees 
A, . U., and C. J. Si x, Ki 

Thanos" 


2,063. ELgcrric CURRENT-GENERATING MACHINE, W. 

oat Frost, London. 

26,064. Manuracrure of Suow Lerrers, W. Love, 
London, 

20,065. Macningry for MakIna PgrroraTep PArER 
for Pcayine Music, W. W. Colley, London. 

26,066. Saiy-pevetorina Dry Puate, W. F. C. Kelly 
and J, Bentham, London. 

26,067. Construction of Domestic 
Coates, London. 

26,008, Sas FaTEner, B, Randle, Londo 

26,060. VENTILATING gar, ©. E. Bateock and P. W. 
5 Okt, Bexley Heath, Kent. 

26,070. Brut Connxctions for Macurngry, C, Payne, 

nbrook, Kent. 
26,071. SecunmNa Banps to Macuinsry, J. Gardner 





Warmer, F. J. 


and J. Clough, London. 
26,072. Hi Nene Sharm iH. pg coms London. 
26,078, APPLYING GREASE 1nG VessEts, L. 
Embrey, London. 


a .APraRatus for Propuction of Gas, G.T. Galley, 





26,075. Compounp Staam Enoinazs, W. W. and E. G. E. 
Beaumont, London. 

26,076. SrzaM Free Enotvzs, J. C. Hudson, London. 

oS), Crane of Sups’ itiveawar, N. E. Porter 

. B. 8. Ys 

26,078. AnwuLaR Basin for Gasecemainn, M. Scheuss, 
London. 

26,079. Sarety-pin Burrow, H. R. Arford, London. 

26, 080. Typzwaitinc Macatnes, C. D. Pozzo, London. 

26,081. eames Sizica from Eartus, E. Woakes, 

mdon. 

26,082. Dynamo Construction, H. Leitner and R. N. 
Lucas, London. 

—. SHomMakers’ Epox Irons, M. F. Lindberg, 


ndon. 

ba pnw Macuines for Treatina Yarn, J. W. Fries, 

ndon, 

26,085. Hor-wareR Hegatina Appiiaxces, J. Bois- 
sonnas, don. 

26 , Osrarnine Morive Powmr from Gasgs, A. Vogt, 

on. 

26,087. Baktnc Ovens, F. Kempter, London. 

26, ,088, BAKING Ovens, F. Kempter, London. 

26, 089. Matrresses, L. Vanobberghen, London. 

26, :090. Tree for Wuxg.s of Roap VeHicies, E. Kings- 
north, London. 

26,091. Carsuretrzrs for InTerRNaL CoMBUSTION 
Enorngs, L. and T. Gautreau, London. 

26,092. Receiver Switcues for TeLerHone InsTRv- 
ments, I. B. Birnbaum and F, G. Bell, London. 

26,0938. Crocipte Stee, Sme.tine Furnaces, R. 
Lindemann, London. 

26,004. Tastina Ecscrric Ion1Tion ARRANGEMENTS of 
InTeRNAL Combustion Escinss, W. P. Burke, 
London. 

26,095. Letrer-cLosiInc Macuine, A. L. H. Neumann, 
London. 

26,696. ConTRoLLING SysTems of ELxcrric Motors, A. 
Cc. twood, London. 

26,097. Maongtic Crutcues, A. C. Eastwood, London. 

ae 5 ELEgcTRIC CORRENT-CONTROLLING SYSTEMS, A. 
C. Eastwood, London. 

26,099. MorTor-coNTROLLING Systems, A. C. Eastwood, 
London. 

26,100. Removat of Soor from Furwacgs, O. E. Wilson, 
London. 


26,101. MerHop of Susrznsion of the DrergRENnTIAL 
Buarr of AUTOMOBILE Veutcies, A.-E. Brillié, 
London, 

26,102. Dryinc Apptiance for Hypro-exTractors, E. 
ie Lloyd and H. Sutcliffe, London. 

26,103. Lame Burner, M. Herrmann and L. Lorenz, 
London. 

26,104. CycLe Rim Brakes, M. Riidiger, London. 

26,105. Apparatus for Moistenine PLatses in CoLLo- 
Fare Ma Printina Presses, C. Wagner and F. Stange, 

Mm 
26,106. ; for Stonmne Otives, A. 8. Coupa, 


ndon. 
26,107. Lamps, G. Bentote, London. 
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26,108. Kuive and Fork Droprrgr, RK. H. Watts, 
Wokingham, Berks. 

26,109. Rotary Enoings and Morors, A. Hebden, 
London, 

26,110. Stgam Vatves, J. Sadler, Ramsbottom, near 
Manchester. 

26,111. Automatic AIR a Reiease Vacves, F. E. 
Kenney, Bowdon, Cheshir: 

26,112. Dry Saat for tase, J. Merrill, Sheffield. 

26,113. Prerarine Parser for SKETCHING, J. Linnett, 
jun., and 8. D. Tytler, Coventry. 

26,114. Recucatine Ain Suprty to Incampmscant Gas 

uRNERS, A. Cashin, Birmingham. 

26,115. Reszrvorn Pens, C. P. Lawrence, Newton 
Rigg, near Penrith, Cumberland. 

26,116. 5 ae and Sroves, L. Nissim, Southend-on-Sea, 


26,117. "Cectrouum for Cizaninc the Hanns, F. 8, 
Brereton, Manchester. 

26,118. Loose LEaF Binpers, E. K. Honey, Bristol. 

26,119. Back-PEpaLLInc Brakes for Cycizs, F. E. 
Riddiford, Birmingham. 

26,120, ANTI-SKIDDING Device for PNEUMATIC Tres, 
E. A. Stretton, Birmingham. 

26,121. Device for Hotpine -Reriits in the Covers of 
CounTER Books, H. E. Edmunds and W. Edmunds, 
Limited, Derby. 

26,122. Laprer Looms, W. Strang, G! We 

26,123. Tragaps for Pwgumatic Tires, T. Wood, Man- 
chester, 

26 ». apes Revgasze Movemext, C. Vincent, 


26, 125. ‘Locume Devices, F. Nunns, Halifax. 

26,126. Beartnc Rew of a Horse's Harness, C. 
. Long, Birmingham. 

26,127, Bakers’ Daaw-PLaTs Ovens, J. B. Cox, Bir- 


m: m. 
26,128. Cour.ines for Fiex1s_e Pirgs, H. Causer, Bir- 
mingham. 
26,129. CLoru-rotpine Apparatus, H. H. and T. E. 
agicharfietter, Manchester. 
130. Stotrep Sprinc Waar. for Bicycizs, E. J. 
e -- Dublin. 
26,131. Tarcets, W. Bailey, Glasgow. 
a peng ee D. Davies, Porth, Glam. 
1838. Makinc MB&TALLIC G. H. Bruce 
Smethwick. er 3 
26,134. Revotvine Seat for Cmarrs, A. Peacock, 
Ni ewcastle-on-Tyne. 
26,185. Smart Arms, J. B. Senay M. G. 
Farquhar, and A. H. Hill, Lond 
7 Se FERMENTING Laguna, A. J. Murphy, 
ndon. 
26,187. Futt Prats Lever Patter a F. Mus- 
grave and W. Schneider, 
26,188. Stam Torpines, P. F. Oddie, Tendo 
26, 7139. Snow Caszs, J. and E. Curtis, Leeds. 
140. MANUFACTURE of REVERSIBLE 
G. Hewlett, Dorchester. 
— Ceamntnarson Locket and Braces, T. Wilcox, 
rm: 
26,142. WATER Gavors, O. Heinemann, Berlin, Ger- 
man 


Garments, W. 


y- 

26,143. Curr for Espizss Rors Havcacg, R. Black- 
burn, Durham. 

26,144. SEWAGE -.DISTRIBUTING APPARATUS, E. C. 
Maccormac, London. 

26,145. Bas, 8. Hodgkinson, London. 

26,146. ExpLosive Compounps, Curtis and Harvey, 
Limited ited, and A. F. Hargreaves, London. 

26, oe Sarety Device for Om Lamps, 8. Trivick and 

M. D. Rucker, London. 
26, —_ Ln prearaiaen Liqurps on Roaps, T. Aitken, 


26,149. Sunssane a Person to Sex Beuinp Him, A. 
Larson, London. 

26,150. PernrPHeRAL Srructurges for Wuegis, P. D. 
Hall, London. 

26,151. Or. Lamps, E. J. Owen, London. 

26,162. STREET-SWEEPING Macuines, J. P. .Clark, 


af SELF-PROPELLING Morors, H. P. Saunderson, 

ndon. 

26,154. Srezp Governor for Stzam Enoungs, P. Eris 
and T. Fonyd, London. 

26,155. Maxine Patrerns of Piastic Matrsrs, E. 
Schmid, London. 

26,156. BEER Economiser, F. Nusch.—(C. Cowderc, 


France.) 
26,157. Exgcrric Arc Lamps, F, Nusch.—(A. Cotis, 
France.) 

ng, Sreerine Device for Tosocaans, J. Thooft, 
a ats ‘Boors and SxHozs, 8. Stephan.—{/J. Schmidt, 
26,160. Fotpinc Rocxinc Cua, G. F. Allen, 
Wal tow, Essex. 

26,161. Exgorricat Circuit Breakers, W. 8. Toplis, 


don. 
— Packinos for FLuip-Pressuns TURBINES, J. N. 





26,163, POWER-GENERATING Motor, H. J. Noonan, 
Basingtoke, Hants. 

26,164. Door FasTENINO, F. J. J. Gibbons, London. 

26,165. — Covruiwes for RAILWAY CaRRIAGES, 


J. T. Jepson, London. 

26,166. Honszsnors, P. A. Carré, London. 

26,167. Ta THERAPEUTIC PREPARATIONS, J. H. Coulson, 
London, 

26 168. Fitters for Porivyinc Warer, A. T. Walker, 
London. 


26,169. TugrmaL Cur-outs, The British Thomson- 
Houston Company, er me {The General Electric 


Company, Ui 
26,170. Teataear Geman, The British Thomson- 
‘ous’ Company, Limited.—(The General Blectric 
Company, United States ) 
26, “yes Apmaturge Wispines for Dynamo ELEcTRIC 
The British Thomson-Houston Company, 
Limited. (The General Electric Company, United 
States 

26,172. Erecrric Switcues, The British Thomson- 
H m Company, Limited.—(The General Electric 
Geen: Dnited States.) 

26,178. Papgr ArticiEs, The British Thomson-Hous- 

Company, Limited.—(The General Electric Com- 
pany, United 8.) 

26,174, ELECTRIC TRANSFOR MERS, The British Thomson- 
Houston Company, Limited.—(The General Electric 
Company, United States.) 

26, sah — TransrorMERS, The British Thomson- 
ton Company, Limited.—(The General Electric 
Gomme United States.) 

26,176. ELectric TRaNs¥oRMERS, The British Thomson- 
Houston Company, Limited.(The General Electric 
Company, United States.) 

bag poet Automatic CenTRE Puncues, F. Spalding, 

26,178, “Arnansne for Propucine Gasgs, A. Vogt, 
London. 

26,179. ELECTRICALLY-OPERATED PERcussiIVE DRILLS, 
P. J. Ogle, London. 

ag Moron Axtzs of Avromopitzs, J. Spyker, 


26,181. Disinrgctors, J. C. Thresh, Lo; 

26,182. BotrTLg-FINISHING Wace oe Munford. —-(L. 
yi Mount, United States.) 

26,183. FILLING of CANDLE-MOULDING Macuinas, W. 
Calderwood and W. 

26,184. Sarery Gear for Ming SKIPS, B. Schlesinger 
and E. G. Weldon, 

26,185. Rorary Pcmps, W. Peck, London 

26,186. Sam O. Christensen and c. P. Sdlbeck, 


26,187, "Mesovame Appuiance for Foor Wear, G 
Engelhart, London, 
26,188. Expowsion of the Water of CRYSTALLISATION 
from METALLIC Satts, A. H. White, London. 
£6,189. Broapsipz UNDER-WATER ToRPEDO LAUNCHING 
Apparatos, A. E. Jones, London. 
26,190. wey A. Middleton, London. 
aac Macutyes for SPINNING Yarn, D. Despradelle 
and V. Bélanger, London. 
26, 192. Renee the Dznsity of O11, A. C. di Salasco 
oid C. Rovere, London. 
26,193. Compingp VENTILATORS and er Cc. W. 
Brown.—(W. F. Warden, United State 
26,194. DyNAMO - ELECTRIC Guemnatons, L. Torda, 
London. 
26,195. Toys, F. Christen, London. 
26, ee for Trousers SusPenDErs, A. Kluge, 
mdon. 
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ag ae SELF-INTENSIFIED Licuts, J. W. Bray, Brad- 
01 


26,198. Purniryinc Perroteum Ors, E. W. Wynne, 
Seacom| hire. 


, Cheshire. 
26,199. Cuarmms for Stgam Pipe Covers, W. Cowan, 
Monkwearmouth, Sunderland. 
26,200. AsH-TRays, E. M. Haseler, H. W. Buncher, and 
R. C. Rodgers, ham. 
26,201. Jomsts for Sarztry-pins, R. L. Antrobus, Bir- 
mingham. 
26,202. Frames and Frrrinas of Cycizs, J. Edwards, 
Folkestone, 
26,208. Sirtine Cuarr, J. H. Turner and G. A. Gray, 
Warminster. 


26, Composirs Betts, 8. A. Jackson, Salford, 
26,205. Sicuts for Frex-arms, P. R. J. Willis.—(X. Tide- 
States.) 


26,206. Gas Ovens, E. Atkinson, Bradford. 
,207. Macuinery for Inonine Liven, F. Coultas and 
ostne Pick, Bradford. 
Fire Licuts, W. J. Wood and J. Callon, St. 
Tee Lancs. 
26,209. Stgam Generators, H. Cruse, Manchester. 
3010 Cueck Trius, W. J . Moylan-Jones, Birming- 


26,211. Tasizs, G. H. Ward, Liverpool. 

26, 212. — SHELF BRACKETS, H. Ridge, Barn 

— Fasreninos for Lockets, C. Chandler, Bir- 

26,214. Now-SKIDDING ARRANGEMENT for Motor Cars, 
A od de M. Taveira, Heaton Moor, near Stockport, 


26 a5, “Gome Wauexts for Motor Cycizs, W. J. 
Tooley Great Yarmouth. 

26,216. Ticsene Canpxgs, D. Gilmore, Belfast. 

26,217. Carrizer for Uszon VELOCIPEDES, H. G. Turner, 


ants CENTRIFUGAL Macuings, J. W. Macfarlane, 
‘ow. 

“oo * pee eg for Maxine Spapzs, W. Wait, Edin- 
ure! 

26,220, Troveus for Exzcrric Mains, J. Wilkinson, 
London. 

26,221. Opsect Hoipgrs for Drawine, G. H. Edwards, 
London. 


26,222. Emmrcrncy Siiprzr Brakes for Tramcars, G. 
E. Cousins “ F. B. Sykes, Rochdale. 
26,228. Kwire C 
Isle of Man. 
26,224. Recorps for Mecuanicat Piano PLayErs, E. 
T. Whitelow, Manchester. 
26,225. Envg.ops, B. Thomson, Glasgow. 
26,226. Mixer Knives of BrickMakING Macutnzs, w. 
Scott, London. 
227. CooLIna Gas ENGINE a F. W. Taylor, 
and Wilkes, Limited, Birmingha: 
vert and B, White- 


26,228. Sprnnine Corton, T. A 
ley, Man Manchester. 

26,229. Tancrt for Rirte Practice, D. Ashton, Man- 
chester. 

26,280. Curtinc Carpboarp Discs; J. and A. Wilkin- 
son, Manchester. 

26,231. Braces, C. Twigg, Birmingham. 

26, 232. Winpine Machings, 8. W. Wardwell London. 
288. SELF-LUBRICATING PULLEYS, S. W. Wardwell, 

mdon. 

26,284. Winvine Macuinés, 8, W. Wardwell, London. 

26,235. ConTROLLER for WINDING Macuinss, 8. W. 
Wardwell, London. 

26,236. Powgr TRANSMISSION Mecuanism, 8. W. Ward- 
well, London. 
287. Poutrry Hovssgs, F. A. Miller, London. 

26. Ration Packs, A. M. Davis, London. 

26,289. Hermetic Cans, H. Brockelbank, London. 

26,240. Propvucine OericaL ILLUSIONS, J. C. W. LE. 
Burges, London. 


LEANER, J. C. Ferguson, Douglas, 





ee Gurus for Moron Cars, J. B. Bowen, 
26,242. Borrom Bracket Axigs, C. 8, Ebbels, 
London. 


se Resiiient Trees, A. E. Shiner, Lo 
26,244. EQuALISING CURRENT of Gas, 8S. Chair, J. F. 
Bell, and J. Chandler, London. 
245. OpgraTina SExr-cLosinc Doors, R. Clarke, 


26,246. MANUFACTURE of ILLuminatine Gas, P. Busse, 
on. 
ee sik Sensitive Paotograpuic Printine Pareas, E. 


C, Morgan, Richmond, Surrey. 





26,248. Ssmurrizs of Carpaur Looms, A. Stubbs, 
Lond 


on. 

26,249. Ourpoor Szats, H. H. Gunstone, Sheffield. 

26,250. ConTROLLING CHANGE SPEED GEaR, J. Marshall, 
Sheffield. 

26,251. Wisp Sure ip for Ovrsips of Trams, J. B. 
Johnston, Manchester. 

26,252. Mosic Sroots, F. Bailey, London. 

26,2 253. Exposinc Portion of Contents of ResgzRvoiR, 

T. H. Head and &. H. Pryor, London. 

26 254. Fres WHEEL CLUTCHES for CycuEs, J. O. Peters, 
London. 

26.255. Vacuum Pans, A. Neumann and G, Stade, 
London. 

— Hoox and Eve Fastener, F. W. Russell, 


on. 
— Maxine Lasts for Boors, H. W. Mobbs, 


mdon. 

26,258. Macaings for Maxine Grass Borrizs, C. 
Leistner, London. 

26,259. Suspenpinc Pocket Kwyives, J, C Vickery, 
London. 

26,260. E.ucrric Arc Lamps, J. B. Sipe, London. 

26,261. agg rr » Instruments, F, Kibmayer and A. . 
Duffek, London. 

26,262. Macueric SzerpaRatTinc Apparatus, C. Scholl, 
Liverpool. 

26,263. Ot Paints, F. T. Samples, Liverpool. 

26,264. Bec. Pusues, R. H. Gayner. jun. , Liverpool. 

26, 265. Ias1TION TUBE APPARATUS for INTERNAL CoM- 
BusTion Enoinegs, A. Stimpson, London. 

26,266. Cock for Prepayment Gas Murtxrs, J. R. Dupoy, 


London 
sag ero Dar Ciosets, T. C. Line and T. N. Castle, 


26,268. Now. LEAKABLE ResERvoIR Fountain Pen, F., 
, and H. Froud, London. 

26.269. Co1Ls for Exectro-macnets, J. B. Sipe, 
London. 

26,270. Hor Arr Darers, F. Richards, London. 

26,271. Weicut Recorpine Scazs, G. Goetz, London, 

26, 272. Corr Links, A. Hi mdon. 

26,273. BurwisHine Epogs of Sotzs of Boots, W. 
bternefeld, London. 

26,274. SreaM Genzgrators, D. Roberts, London. 

26,275. Cuairs, J. and R. J. Foot, London. 

be "276. Cuairs, J.and R. J. Foot, London. 

6,277. VewTiLators for Lzapgp Licuts, H. Hope and 
ee Limited, and F. G. Sternberg, London. 

26,278. ConcENTRATION of SULPHURIC Acip, J. Macken- 
zie, London. 

26, 279, Postat. Cover for Booxs, J. R. Haynel, 

ndon. 

26,280. Borinc Apraratus, M. &chierhorn, London. 

26,281. Movurnurigces of Topacco Pirss, E. Moore, 
London. 

26,282. Switch InstatLations for TeLEPHoNE Ex- 
cHanogs, Siemens Bros. and Co., Limited.—(Siemens 
and Halske Akt.-Ges., Germany.) 

26,288. Execrric Mzizrs, O. Imray.—(fociété pour 
l' Exploitation de Compteurs Electriques Rittener and 
Co., Switzerland.) 

26,284. Spannzrs, E. Kennard, London. 

26, 7285. RoTAaRY-FIELD ELECTRICITY Merzrs, C. D. 
‘Abel. — (Siemens and Halske Akt.-Ges., Ger many.) 

26,286. TaRRED Pavinc, 8. Constable and N. Hart, 
London. 

26,287. Wasnine Macuine for Fisrous MarTsrRia.s, 
F. Bernhardt, London. 

26,288, E.EcTricaL Apparatus for TraIninc Heavy 
Guns, Vickers, Sons, and Maxim, Limited, A. D. 
Williamson, and C. L. Sumpter, London. 

26, i289. Automatic Recorpine Car Sca.z, G. Goetz, 

ndon. 

26,29¢, ConTROL of ALTERNATING-CURRENT Motors, The 
British Thomson-Houston Company, Limited.—({7he 
General Electric Company, United States.) 

26,291. Vapour Eecrric APPARAIU we | The British 
Thomeon-Houston Company, Limited.—{The General 
Electric Company, —= States.) 

26,292. Jomnts, T. British Thomson-Houston Com- 
pany, Llmited. — (Phe General Electric Company, 
ro gh 

26,2 Dywam $i ELECTRIC GENERATORS, Allgemeine 
loktricitate-Gea, London. 

26,294. ELECTRIC Brakgs, The British Thomson- 
Houston Company, Limited.—({The General Blectric 
Company, United States.) 

26,295. Exactric Contrrot Systems, The British 
‘Thomson- Houston Company, Limited.—{ The General 
Electric Company, United States.) 

26, a ARTiFiciaL Manure, H. R. Griffin, 
Lo 

26,297. Jomsine Raixs, H. Goldschmidt and F. Lange, 
London. 

26,298. TRANSPORTING AppLiances, J. R. and J. 
Temperley, and W. Alexander, London. 

26,299. Murauiic Cuains, L, A. Génard, London. 

26,300. Fut Briqugtrss, J. Noll and E, Trainer, 
London. 

26,301. Pweumatic Tings, E. Moor, London. 

26,802. Motor, PROPELLER, and Co-acTine Parts, G. 
Trouche, London. 

* 9 Turnine Latues, A. D. y Rovira, London. 

Receprac.Es for Hotpie Liqurps, A. P. Crabb, 
— 

26,305. Cooters for INTERNAL CoMBUSTION ENGINES, 
J. Spyker, London. 

26,306. Gouvanasos of Rorory Motion into OsciLLaToRY 
Morton, H. H. Young, A. Bergtheil, H. W. Young, 
and E. Bergtheil, London. 
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26,307. Reversinc Motion for Motor Boats, A. Halls, 
Great Yarmou 

26,308, ADJUSTABLE Spanner, A. Steadman, Wigan. 

26, 309. Rotary Enornes, W. L Phifer, Birmingham. 

26,310. Lockine Jomnt for P1pss, E. J. Gammage, 
Dudley y. 

26,311. Automatic Aim VaLvs, J. Wellings, Birming- 


26,312. Heoxs, A. W. Patching and J. S. Smithson, 
Manchester. 

26,313. Pwgumatic Tires, UO. G. Moseley and D. 
Moseley and Sons, Limited, Manchester. 
26,314. ConrroLtiine the Surety of Am to Bos 
ae J. J. Meldrum, W. W. Manfield, and 
Meldrum Brothers, Limited, Manchester. 

26,315. Sticmne and Sawixe "MACHINE, G. Durrant, 
Manchester. 

26,316. Conveyance of Warp Beams, G. and J. H. 
Nutter, Burnley. 

26,317. Couptines for CoLtigry Trams, W. H. Charles, 
Blaenavon, Mon. 

26,818. ANTI-VIBRATORY Lamp ArTtTacuMENT, W. P. 
Smith, Ok Lancs. 

26,319. a Linive and Loop Cov gers, D, A. Berry, 


26,820. Tas Seer! Baxine Breab, A. Thompson, Keighley, 
Yorks. 

26,321. DisPLAYING : een A. J. Mason and E, 

arrillow, Edgbasto: 

26,822. DrivinG le for SMALL-waRs Looms, 
G. Hattersley and Sens, Limited, and J. Chadwick, 
Keighley, Yorks. 

26,323. PRESERVING ComEsTIBLES, C. E. Bladen, Stoks- 
on-Trent. 

26,324. HiGH-PRESSURE WATER VALVEx, J. E. Weston 
and E. Higgs, Watford, Herts. 

26,325. EXTINGUISHER for Pararrin Lamps, H. & 
Smith and J. R. Dawson, Swindon. 

26,326. PLayiIne MINIATURE Gotr, T. Whitaker, 
Cheadle Hulme, Cheshire. 

26,827. ELECTRIC SwiTcuas, T. H. Large, Glasgow. 

26,328. Hotpers for DispLayine Goons, T. M. Tripp, H. 
and W. B. Jackson, —— 

26,829. FILLIne AERATED WATER Borrss, D. Cuff and 
a Watts, Liverpool. 

26,830. CuLtivaror, Horse Hog and Ripeine PLove H, 
‘A. Edinburgh. 


Ballach, urg) 
26,331. GuaRrD for ELgorR.c Cars, F. Darnton, Millfield, 
Sunderland. 
26,382, Stanp for Puants, A. Chandler, Birmingham. 





610 


THE ENGINEER 


Dec. 16, 1904 





————— 
——=—=— 





26,383. Fotptnc Taspies, E. and ©. A. Jones, 
Gloucester. 
26,834. Lamp Houpgrs, T. 8. Jones, Halifax. 


26 335. Som Ciosets on Boarp Suips, A. M. Gordon, 


asgow. 

25,83 — and Heut Paps for Boors, R. B. Black, 

ndon. 

26,837. Tagatinc AnNtmats’ Sxuvs, G. H. Fawcus and 
A. Marr, Manchester. 

26,338. Frrg-aypRant Sranp-Prpz, J. D. Thomson and 
L. W. Crosta, West Bridgford, Notts. 

26,339. Reverstiste Garments, W. G. Hewlett, 
Dorchester. 

26,340. Pwgumatic Trres, R. Harrison, Yiewsley, 
Middlesex. 

26,341. Pamparation for 
Caterham, Surrey. 

26,342. Fastaners for Lapres’ Corsets, D. A. D. Brown, 

lasgow. 

25,343 Auromat:c Couprtincs, A. H. Williams, 

nar’ 

26.344. TURBINAL Esoings, A. Malcolm and W. Millar, 
Glaszow. 

26,345. Biack CoLouRING MATTERS CONTAINING 
Sucpaor, R. Holliday and Sons, Limited, J. 
Turaer, and H. Dean, London. 

26,346. Avcromatic Pipe Cixgangr, G. J. Gluver, 
London. 

26,347. Jornrs of Umpreiias, W. A. Bindley, W. J. 
Gell, and J. F. Boham, London. 

26,348. Toy, C. Edmunds, London. 

26,349. Isvecrors, J. C. and R. D. Metcalfe, London. 

26,350. Macaing for Breakinc Coat, L. Vojacék, 

ndon. 

26 851. Conpvuits, A. Koren, jun., London. 

26,352. Support for Cornicegs, W. Mackenzie —(B. 
Matts:oa and P, Weadelius. Sweden.) 

26,353. Szatinc Pygumatic Tires, A. J. Hands, Bir- 
ming! 

26,354. Sream Pops, A. J. Boult. —(The Snider-Hughes 
Company, United States ) 

26,855. Banpacess, W. I. Hadden, London. 

26,356. Pwgumatic Toots, A. J. Boult.—{/nternational 
Tool Company, United States.) 

— ~~ A. J. Boult —W. 
land. 

26,358. RatLway Permanent Way, L. E. Schiiissel, 
London. 

26,359. Cooxine Ranogs, J. E. Russell, London. 

26 360. McxtipLe Arm Caaxser for Pseumatic Times, 
G. H. de Nittis and V. Loiret, London. 

26,361. Maxine Benzing, R. B, Ransford.—{Z. Cassella 
and Co., Germany.) 

—e. Provsctites,; H. W. Hollandand T. Woodward, 

mdon. 

26,363, Dentat Trays. A. B. Verrier, London. 

26, 364. Mup-cuarps for WHEELED VEHICLES, G. E 
‘Andrews, London. 

26,365. Mourapreces of TeLerHongs, L. Huttenbach, 
‘London. 

26,366.. CLtayine Cicaretre Hoipers, W. H. Taylor, 
London. 

26,367. WireLess Tecesrapuy, W. P. Thompson.— 
(Gesellschaft fiir Drahtlose Telegraphie, Germany.) 

26,368. Apparatus for MeasuriInc Four, A. J. and 
©. K. Johnston, Liverpool. 

26,369. CALENDARS, J. R. Haggarty, Liverpool. 

26,370. Lusricatine Device for Trucks, R. A. Booth, 
Liverpool. 

26,371. APPARATUS for MickorHoTocRaPay, J. A. Weale, 

verpoo 

20,372. Paorocrarsic Cameras, F. Kalkner, London 

26,373. INCANDESCENT ManTLE Suprorts Falk, Stadel- 
mann and Co., Limited, and S. Falk, London. 

26,374. Automatic Swrrcues, H. Leitner, R. N.-Lucas, 
and H. Hill, London. 

26, 375. Frtinc Device, J. 8. Reekie, London. 

5. CasH REGISTERING Tits, M. W. Smith, 
London. 

77. Workinc Orpnance, A. T. Dawson and J. 
Horne, London. 

25 378. Ore Lamps, J. P. Pullin, London. 

26.379. BruraRD TABLE Cuoras, v. 

don. 

26,380 Raruway Sieepsrs, L. Voirin, London. 

26,381. Mecanicat Stoxers, J. Cowan, London. 

26,382. INTERNAL ComBusTION Enoines, J. Thomas, 


Apopttxy, G. Schilling, 


Aggers, New Zea- 


Hubbell, 


On. 
Poriryine Craupe Viscing, W. Loebell, 


London. 
5 Masvuracture of P rasters, W. Loebell, 


ndon. 
26,335. Two-cycte Gas ENGINE, F. von Handorff, 
London. 
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26, 386, Murra, R. de Witt, London. 
26,387 Screw- -DRIVER,-H. "Harman, London. 
Water Heaters and Geyser, J. W. Russell, 


on. 

Krrcuen and Furnace Bortrs, C. Buck, 
26,390. CANDLE Houpers, R. H. and J. J. Hepburn, 
Birmi 


+ 26,391. Tinea ELECTaO-MAGNETIC Waves, M. H. 
Smith, London 

26,392. Locks, 8. Wakelam, W. Chatham, and T. Wilkes, 
Birmingham. 

26,393. TaouseR Presses, J. M Sims, Lesds. 

(26,204. Masses tauminaJ. Emuss and J. Bird, 
pswic’ 

26,395. Beer Exctnes, C. Chambers, Birmingham. 

26, '393. TABLE ForK Cuieaner, R. E- Green, London. 

26,397. Bursp Corp Fastenser, F. Dyer, Newport, 


on. 
25, oo sa Toots for Datine Tickets, H. B. Srawley, Bir- 
m 


nghim 

26,399. Fence for Mixinc Cacss, H. Houghton, Skel- 
mersdale, I Lancs. 

26, ‘tote ley, Yorks. Trrep Wueets, J. Partington, 

2) 

26, oO Lowascazons, G. Fisher and V. Krosli, Man- 
chester. 

26,402. Covers for Pneumatic Trees, The Century 
Tanning ee Limited, and 8. D. Meredith- 
Jones, Mancheste 

26,493. BASEMENT Sracctenm, C. G. Robinson and J. 
Kershaw, Manchester. 

26,404. Turnover MEecHANisM for Ro.uine MILs, Steel, 
Peech and Tozer, Limited, and H. wen, 
Sheffield. 

24, ong Boor Her. Prorectors, J. J. Allen, Black- 
poo 

26,406. Sinks, N. Dewhurst, R. T. Griffiths, and J. W. 
and &. Moore, Halifax. 

26,407. Brvss for Cuoraes and Hats, W. 8. Hawker, 

ris 

26,408. WasHine Borries, G. A and C. C. Farrar, 
Halifax. 

24,409. Boarp for TaawLinc Nera, C. W. Brompton, 
Stockton -on-Tees. 

26, some Tabves for Bepstzaps, R. P. Taunton, Birming- 


m. 
26,411. AutomMaTic Gate or Door Latcugs, P. 8. Rae, 
Glasgow. 
26,412. Loccacr Carriers for Cycuxs, T. Clarke, Man- 
chester. 
26,413. VARIABLE Spgep Geanrtno, I. Cohen, ~ Man- 
chester. 
26,414. Fire-proor Firoorine, A. Hoffmann, London. 
26,415. Spgep INDICATING Apparatus, J. H Collie, 
Liverpool 
}.416. Stoves, D. Marshall, Cheltenham. 
7. Sroves, D. Marshall, Cheltenham. 
. PRopg._tne VassEs, L. Wilson, Greenock, N.B. 
. RevoLvine Crangs, H. G. Cameron, Ilford. 
Now-REFILLABLE Botrizs, H. Ferno, London. 
. Non-sLirpinc HorsgsHor, W. Lowen, London. 
. a Corrers, M. 8S. F. Petersen, Hamburg, 


any. 
26 428. Ta Tabeavey Box, M. 8. F. Petersen, Hamburg, 


26, yr 4 Osarer Brousu, M. 8. F. Petersen, Hamburg, 
German ; 


'y- 





26,425. Snow PLoveus, C. Dietrich, Magdeburg, Ger- 
many. 
26 426. Consrruction of Warnscotine, C. H. Biss, 
Birkenkead 
ee PseumaticSappigsand Cottars, G, E. Hadley, 
nd 
26,428. Bovcarsowat Apruiances, J. F. Williams, 
Chingford, Essex. 
26,429. Corron Conpznsgrs, C. A. Brown and A. St. 
Onge, London. 
26,43 ‘Construcrine Joints of Putters, G. Richards, 
London. 
=. penemrs Vapour Ewarngs, P. Burt, Shettles- 
nm, N. 
26,482. Kerrix, W. J. Deione, London. 
26,433. Gas Enatnes, H. E. Soper, London. 
26,484. CattuLorp Manvuracturs, J. E. T. Woods and 
¢. Morgan, London. 
26,435. TRovseR-PRESsING Apparatus, C. H. Doidge, 


ndon. 
25,498, Canntace Door Winpows, J. and E. J. Smith, 
ss <a g Brakes for Omyreuses, J. W. Jennings, 


n 
26,438, Guanranrno Razors, R. O. Griife and 8. Willet 
London. 
26,439. InserTING Evgctraic Licut in Frowsrs for 
Decoration, E. Bickersteth, London. 
26,440. Tce Fastengr, R. E. G. Burroughs, London. 
26, san Mans for Consuminc Smoke, T. R. Hays, 
don. 
_— Gas pespveme, J. A. Herrick, London. 
26,443. Borners, R. H. Goodridge and A. W. Tait, 


on. 
26, 44. Botts, H. W. eons London 
26,445. Macutne Brusues, V. |. Feeny. 40. Wirt, United 


ates. 
26,446. Evecrraicat Rugostats, V. 1. Feeny.—(C. Wirt, 
United States ) 
26,447. Matcu-Box and Tosacco Corrsr, W. F. Dugins, 
London. 
26,448. Sxcr-apsustinc Pomp Pt tunogsrs, J. Reid, 
London. 
26,449. WIRE Insvucator, 8. B. Flynt and L. A. Maiden, 
London. 
26. po ges and BriLurarp Tass, W. Stevenson, 
mdo: 
26,451. Tetescopsgs, C. Soulas, London. 
26,452. Topacco Pirgs, W. F. Dugins, London. 
26, 453. LImg-SLACKING APPARATUS, G. P. and M. Wallis, 
on. 
26,454. CLIps EMPLOYED in Tenrertna Macutnes, A. 
A. Whitley, G. Bentley, and J. Nuttall, London. 
26, -. CotLaR Srups, C. Mayer and E. G. Moore, 


verpoo! 
26,456. Prament Process, H. E. Newton.—(Farben- 
Fabrike n vormals Friedrich Bayer and Co., Germany.) 
26,457. Propuction of Cotour Laxes, H. "E. Newton. 
—(Farbe nfabriken vormals Friedrich Bayer and Co., 
Germany.) 
26,458. Mercury Vapour Lamps, O. D. 
London. 
26,459. Screw Jacks, A. E. Lake, London. 
26,460. ANTI-viBgaTion CycLe Device, W. J. Wyatt, 
London. 
26,461. Mgays fur Brixpinc Lerrers, J. Wilson, 
London. 
26,462. Cuoprpinc Macuings, M. Ruess, London. 
26,468. Construction of Roors for Buripines, H. 
Becker, London. 
26,464. AIR Pomp, J. Hochgesand, London. 
26, 469. Co Covertnes for Srgam Pirgs, R. Illemann, 
mi 
26, 06. RasLw AY Ratt Joints, W. Watkins, Kingston- 
on- 
26,467. Bins for Uss in Storgs, A. J. West, Kingston- 
on-Thames. 
26,468. Macuine for PuLvERIsING A. Me- 
Fadden, Kingston-on-Thames. 
26,469. Fire eae ok. W. R. Pierce, Kingston- 
on-Tham: 
26,470. Siaeas. Apparatus for Taamways, R. J.J. Swan, 
London. 
26,471. Watcu Pockets, T. Deletiran, London. 
26,472. Vacuum Brakes for Rartway Veniciss, J. W. 
joud, London. 
26 theo Spgep Inpicators for Motor Veuic.es, L. Patz, 
mdon. 
26,474. Rartway Coup.ines, F. Podlaszecki, London. 
26,475. Execrric Fire Avarms, A. McNeil, 


London. 

26,476. Siaut for Riries, T. Mitchell and J. Hodgson, 
London. 

26,477. Manuracture of YeLLow SuLPHuRisEep Dyz- 
sturrs, C. D. Abel.—(Akt.-Ges. fiir Anilin Fabrika- 
tion, Germany.) 

26,478. Apparatus for the InreRcHance of Hear, J. 
PP ng | London. 

26,479. Tugarres, A. and A. Kautzky and A. L. 
Maschl, London. 

26,480. APPLIANCE for CALCULATING DISTANCES, R. H. 
Ow en, London. 

26,481. Device for Hancinc Megat, E. R. Stone and 

. W. Burrows, London. 

26,482. Buxpgr for Postcarps, B. R. Hixson, London. 

26,433, Reversipue Seats, A. K. Baylor, London. 

26,484. _ Caste Rartways, N. Loring, 


26,485. oes for Wzavine Loom, M. Weill, London 

26, 486. IMPROVED Wixpow FasTenines, W. T. Micheli, 
London. 

26,487. CenrrirucaAL Macuings, A. J. Bou t—(The 
4. T. Hagen Company, United States ) 

26,488. AUTOMATICALLY CLOSING PuNcTUREs, J. A. G. M. 
Duri rieu, London. 

26,489. Axte Boxes for RatLway Wacaons, J. P. 
O’Donnell.—(7. G. Ferguson, Argentine.) 

£6,490. CULINARY UTENSILS and Lips, F. E. Hornidge, 
London. 

26,491. Srgam Generators, F. A. Fromon’ London. 

26,492. Swinoine or Foitpinc Bens, J. C. Bahr, 
London. 

26,493. Propucine Gas, The Chalk Power Gas Syndi- 
cate, Limited, and R. Pearson, London 

26,494. VARIABLE SPEED Gears, F. Mitchell and P. 
James, don. &: 

26,495. Spinpiges, A. Anéce-Dartois, London. 

26, 496. Bats Cantnets, W. E. Monro, London. 

26,497. Frrine Device for RoraRy Forwnaces, P. Larsen, 


Lucas, 


Lanp, O. 


ndon. 
26,498. sen Moror:, E.Canneval and J. Journaux, 


26,499. Carr’ ’-Boox, T. Wright, Hongkong. 
26,500. CuriIne Constmertios, J. Pugh, New South 
Wales, Australia. 
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26,501. Exciosinc Gas Licat, J. W. Strutt, Ipswich. 

26, 502. Vessets Prope.usp by Stzam, E. C. Rol inson, 
Durham. 

26,598 Opgratinc Encines, W. J. Crossley and J. 
‘Atkinson, Manchester. 

26,504, ResERvoin Penuo.per. F. C. Edgar; Bristol. 

26, "505. THREE-WAY Cock and Liquip ay F. L. 
7, Limazin, Braintree, Essex. 

26 506. Ratstna Device for PICKLING [Row TEs, 6. 
H. Bowden, F. Anderson, and C. A. Atcliley, Man- 
chester. 

— Fixine Papzr Sears to ang L. Johnson 

d J. H. Jefferies, Wolverhampton. 

26,50 508. PRESERVING the Snaps of doves, W. Hiilsmann, 
Stockton-on-Tees. 

we od Heap Pores for Bepsrgaps, 8. I. Whitfield, 


26, 10 “ EXTRACTOR’ ’ Coup.ine, A. Pidgeon, London. 

26, 511..Wispows, A. and D. Black, Glasgow. 

2v, 512. Buoyant Lirge-savinc Apparatus, (i. LL. 
Burnett, Glasgow. 

26,513. STEEL Po.isn, T. Mullany, Dublin.. 

26, — Vatve Cuest, 0. A. Beck, Barton-on-Humber, 


Li 
26,515. Firz Avarm Sicnaus, J. and G. J. Sutton, 
London. 





—F 


26,516. AntiriciaL Srowz Compositions, J. Staudt, 


London. 
26,517. Sprinc Bavance Scaves, A. N. Ozias, London. 


26,518. Lag Pumps, P. Thomas and J. 8. Marsland, 
oe sia. Sreax Saraty VaLvas, H. W. and W. H. 


——— Manchester. 
. ACETYLENE age A G. Ledwich and J. W. 
ng ot Blackrock, Co, Dublin. 
26,521. Bramine Ccoras, T. H. K. and W. H. A. Lees, 
Halifax, 
26 522..Teansport, SHIELD, and AMBULANCE Cart, J. 
Gorst, Chester. 
26,528. Fuawace Doors, W. Newlands, Edinburgh. 
26,524. Farcrion Ciutcs, J. Berryman, Bristol. 
26,525. REGULATING TEMPERATURE in STEAM 
RATorRs, R, P. Roy, London. 
26,526. Harr Pins, A. W. Leigh, London. 
26,527. Exvecrric lonrtion Apparatus, A. Eckstein 
and H. J. Coates, Manchester. 
ag Aprons for Us ou Roap Venice, C. E. Green, 


GENE- 


gow. 

26,529. Ecrcrric Storacs Batrerigs; R. J. Crowley 
and A. Blackman, Hampton Wick, Middlesex. 

26,580. Brake Mecuanism for Bicycies, L. A. Her- 
mann, Hamburg, Germany. 

26,531. Toy, J. Hille, Hamburg, Germany. 

26, "532. Fievrina Guiazep Parar, G. Hennessen and P. 
ect Cologne, Germany. 
26,533. Macuine for Srrercainc Leatuer, 0. OC. W. 
Eddels, London. 

26,584. Mgans for Scorine at Bruuiarps, A. E. Bates 
and W. Wand, London. 

26, ~ ae Formino a Corner in Sxeet Merat, 8. Smith, 

erton. 

26,536. INTERNAL ComBusTion Enornes, A. H. Miller, 
London. 

26,5387. ImPARTING Motion to ADV ERTISEMENTS, P. W. 
Doeil, Brighton. 

26,538, Euxcrrical Fuse Boxes, F, Herbert, London. 

26, 589. Mittine Currers, T. Eynon, London. 
540. Apparatus for WaRM.NG Foon, A. 8. 

mson, London. 

26,541. Davrrs, J. T. Lihou and F. W. Irvine, London. 

26 542. Srereotyps Macainss, H. E. Newton.—{X. Hoe, 
United Stc tes.) 

26,548. ANTI-viBRATION Device for Cycigs, W. Toms, 


n. 

26,544. PaonocrapH Trumpets, C. Molt and C, Bozler, 
London. 

— Mov.pep Strong for Winpow S1.xs, E. Stenzel, 


mdon. 
26, tendon for Hernia Trusses, W. Wagner, 
26,547. ee Ser, A. E. Moore and A. 
Londo 


— _ wine Carcogs in Sutrs, L. Williams, 


Darch, 


26,549. ‘Bamanme Biocks, G. M. and C. H. Selb:, 


ndon. 

26,550, Cooxine Strovgs, M. L. Krimer, H. Cutajar, and 
. and E. Bayley, London. 

26,551. Cigawinc VacrETABLE Fisrgs, P Acatos, 


mdon. 

26,552. Evecrricity or Gas Lawtserns, S. Biheller, 
ndon. 

26,553. Fornaczk Draucut Reautator, J. Milton, 


London. 

26,554. MasHinc Processes, C. H. Caspar and J. P. 
oohitzserald, London. 
26,555. Currinc Faseaics, H. H. Lake.—(Crompton 
Company, United States.) 

26,556. ReeuLaTinc Temperatures, E. H. Hunter, 
London. 

26,557. Propuctnc Mztats by Evecrrovyais, A. J. 
Boult.—(B. A. Ashcroft, Algeria.) 

26,558. HorsgsHogs, H. Bartley, London. 

26,559. HorszsHors, A. J. Boult.—(H. Bartley, United 
States. ) 

25,560. Composite Boarps for Burnps, 8. Frank, 

mdon, 
26,561. Lecainas, G. Clarke, London. 
rt AGRICULTURAL ImpLements, J. E. Holyoak, 
ion. 

26,568. Composition for Wasninc, N. Thestrup, 
London. 

26,564 Liners for Bunce Howes of Casxs, A. Nixon, 


n. 
Wire-cutrinc Apriiances, E. A. Jeffreys, 
aa. 
566. Mecuanism for Opgnatinc Winpow Sasues, G. 
*Y Whitfield, Birmingham. 
26,567. CHIMNEY Por, W. Barrett, London. 
26,563. Means of ATTACHING PNEUMATIC Tires, E. P. 
ig ee ‘h, Coventry. 
26,569. Paeventinc Sipesiips of Roap Ventcies, E. P. 
Prestwich, Coventry. 
26,570. Lemon Squgezer and Strainer, D. Guppy and 
M. Herbert, London. 
26,571. Apparatus for Fasrewinc the Enps of Drivine 
Bxrs, H. Simmons, London. 
26,572. Printers’ Pciate Biock, A. BE. Edwards.—( IW. 
Dove and W, A. La Sor, Dnited States.) 
26,573. Cotour Puoroagrapsy, E. R. Clarke, London. 
26,574. Voice Repropuctne APPARATUS, A. Molokoff, 
London. 
26,575. Vetoctpepes, H. H. Lake.—(N. J. Greenison, 
United States.) 
wae. Divine Apparatus, H. H. Lake.—{@. Pino, 


taly. 
26, OTe Fork Cieaygr, A. S. Lowe, London. 
26, 78. eae for Cootinc Liqurps, A. 8. Barham, 


20,570, Mosca InstRuUMENTS, F, Kitthmayer and {A. 
ffek, on. 


26,580. tur _ ae 


London 
5 Berea Fitursc Apparatus, N. Thestrup, 
London. 

26,582, Dingect-currect Dynamo Evgcrric MACHINES, 
C. E. Davies, London. 

26,588. Stgam Lupaicatinc Apparatus, W. Michalk, 


Liv 
26,584. Spain Equa.isine Apparatus, C. E. Bailey, 


Liverpool. 

— Suavine Cops, W. E. Cooper, Liverpool. 

686. Transmission of OpticaL Imaczs, C. J. E. and 
a M. Belin, Liverpool. 

26.587. ReversipLe Winpow Sasues, F. de J. Clere, 
Liverpool. 

26,588. Systems of Exvecrricat Distrisution, The 
British Thomson-Houston Company, Limited. (The 
General Electric Company, United States.) 

26,589. Exxzcrric Switcues, The British Thomson- 
Houston Company, Limited.—(7he General Electric 
Company United States.) 

26,590. Fitinc Macuines, The Warwick Machinery 
Company, Limited. —(The General Electric Company, 
United States ) 

26,591. _Exastic Frum Torsines, The Warwick 
Machinery Company, Limited.—(The General Electric 
PR grt United States.) 

26,592, GoveRNors for Stzam Encines, The Warwick 
--Machinery Company, Limited.—{7he General Electric 
Company, United States.) 

26,598. Evastic From Torsinss, The Warwick 
Machinery Company, Limited.—({The General Blectric 
Company, Unite d States.) 

5! Lastic Fiur Tursives, The Warwick 

Machinery Company, Limited. —(The General Electric 
Company, United States.) 

“= 595, LUBRICATING TURBINES, The Warwick Machinery 

Company, Limited.—(The General Moree Company, 
Onited States.) 

26,596. TuRBINEs, The Warwick Machinery ‘Company, 

Li a General Electric Company, United 


RBINKS, The Warwick Machinery Com 
—(The Generel Electric Company, 
States.) 


26,598. SHart Packines, The Warwick Machinery Com- 

pany ted.—(The General Electric Company, 
hited 

26,599, TURBINES, The Warwick Machinery Company, 


Macuines, H. Diesener, 


by, 
nited 





noe Bi da General Electric Company, Unites 
p+ oes sd ange N. Garezinski, London. 
1. Kine Bicycte when not Ussp, G : 
Lond don. ee x. Fy, 
26,602. Propuction of Reactions in Gasrs, 


Johnson. —(Badische Anilin and J. Y. 


aa" Soda Fabrik, Gere 
enema OverneaD Wirks, I. E, Winslow, 
26 or Fina “EXTINGUISHING APPARATUS, J. W. Restle 
’ 

608. Baaxe and CLuroH Mecuanism, C. A, Arbey 


26,006. eS Nozzcg, J. G. Lorrain (The gy 
Louis Street Flushing Machine Comp iny, United 
States.) ; 

26,607. Brakino Mecuanism for Veuicies, 8 
Mitchelmore and E. M. Bowden's Patents s Sy ndicate, 
Limited, London. 

26,608, Non- REFILLABLE Borris, L, Lambert, London, 

26,609. Cuosiwa Baas, H. I. Bartaand 8. W. Neumann, 

ndon. 

26,610. Uritisiva ScoRiAE DERIVED from the Repyc. 
tion of Antimosy, ©. Savigny and M. Douxami, 


London 
26,611. Foorwass, H. Stein, London, 


SELECTED AMERICAN PATENTS. 
From the United States Patent-office Official Gasette 


771,103. Steam Turstne, S. ah Smith, Philadelphia, 
Pa.—Filed March 80th, 190 
Claim.—In a steam eg the combination of g 
moving member having a series of arms form 
spiders, rims connecting said arms, annular ri 
carried by said rims, a series of ranges of buc kets or 











blades carried by said annular rings, the latter havin; 

grooves formed directly in their faces to secure and 

position said buckets or blades in place, and nozzles 

arranged to direct steam across the face of said 

buckets or blades, 

771,271. CenrrircoaL Pomp, T. Reuter, Winterthur, 
Switzer land.—Filed February 1st, 1902. 

Claim.—(1) In a centrifugal pump. a casing having 
an intake chamber and a delivery chamber, runners 
arranged within said casing between said chambers, 
and an outlet valve communicating with the intake 
oo a operating to permit the escape of 

t 7 ono ~. air —— as and for the 
ur set fo’ 2) Inacentrifugal pump, a casin 
p any @n inlet a an outlet pa waa venue 
interposed between said chambers, in combination 


[ 771.271} 





with an auxiliary chamber communicating with said 
intake chamber, and valves for controlling said com- 
munication, as and for the purpose set forth. (3) Ina 
vertical centrifugal pump, a casing, an ivlet and an 
outlet chamber, runners arranged within said casing, 
said inlet chamber being located above said runners, 
and said outlet chamber arranged below said runners, 
and a valve-controlled passage communicating with 
said inlet chamber to permit any air collected in said 
chamber to be withdrawn therefrom, as and for th: 
purpose set forth. 
771,630. Surgrueater, C. Hagens, Brfurt, Germany. 
- Filed March 24th, 1904. 

Claim.—(1) The combination with the smoke-ox of 
a locomotive, of a superheater arranged therein, and 
means independent of the fire-box of the locomotive 
for heating said superh<ater. (2) Tho combination 


[771,630] 








with the smoke-box of a locomotive, of a superheater 
arranged therein, and a furnace independent of the 
fire-box of the locomotive fur heating said superheater. 
(3) The conibination with the smoke-box of a locome 
tive, of a su eater arranged therein, and a furnace 
arranged exteriorly of the smoke-box and independent 
of the fire-box of the locomotive for heating the 
superheater, 
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RECENT LOCOMOTIVE WORK ON THE 
LONDON AND NORTH-WESTERN RAILWAY. 
By CHARLES Rovs-MARTEN, 

No. 1V.*—Conceluding Article. 

BerorE closing my notes on the recent locomotive 
work of the London and North-Western Railway, I ought 
to say a few words about the performances of some of the 
older engine types which still take a large share of the 
important duties, These are chiefly (1) the unaltered 
« Alfred” four-cylinder compounds, Nos. 1941-1980; (2) 
the “ Jubilee ” compounds, Nos, 1901-1940 ; (8) locomo- 
tives of the old non-compound coupled class, some 
6ft. 6in., some 6ft. coupled, the two classes numbering 
256 in all, and dating back to 1863; (4) the still older 
7{t. 6in. single-wheelers, of which more than 50 remain, 
and which date back to 1862, and even 1859. 

Taking first the unaltered compounds of Mr. Webb's 
latest—or “Alfred the Great’—class, my personal 
cxperiences with them seem to indicate that while they 
can maintain a respectably high average speed with light 
or moderate loads, they have little or no reserve of speed 
to be called on in case of lost time or a late start having 
to be made up. They have appeared to me sluggish—in 
fact, resembling in this respect the original three-cylinder 
compound class, such as “Experiment,” &c., and the 
latest of that type, the “John Hick” class, but differing 
from the “Teutonic” set—ten in number—which pos- 
sessed notable speed capacity, a quality sometimes 
displayed also, if in less degree, by the older “ Dread- 
noughts” and by some engines of the eight-wheeled—or 
“2-2-2-2”" class—the “ Greater Britains.” Thus I gave 
in the columns of THz Eneryerr full particulars of the 
record run from Birmingham to Euston made by No. 1960, 
Francis Stevenson, of the “Alfred” class. It may be 
remembered that the run of 113 miles was performed in 
114 min. 56 sec., representing an average rate of exactly 
59 miles an hour from start to stop. But the load was 
only 130 tons behind the tender, so it was feasible to main- 
tain this high average by keeping a high uphill minimum 
which rendered any great velocity downhill needless. 

I made two experimental trips with compounds of the 
“ Alired the Great” class on the 34-hour expresses from 
Manchester to London—that which starts from Manches- 
ter at 4.10 p.m., and runs from Stockport to Euston, 183 
miles, without a halt. In both cases the loads were the 
same, viz., ten coaches, or approximately 200 tons—in- 
cluding passengers, luggage, staff, and stores, behind the 
tender. In one of these cases the engine was No. 1974, 
Howe, and time was kept to the absolute second 
from Manchester to London, while there was a gain of 
2 min. 12 sec. from Stockport, the run of 183 miles thence 
to Euston being made in 3 h. 18 min. 48 sec.. notwith- 
standing a long re-laying slack near Sandbach. The speed 
dropped to 45 miles an hour up the Madeley bank —three 
miles at lin 177—but kept to a minimum of 52°8 up the 
1 in 880 to Tring. The fastest downhill was 69°2. In the 
other case, the locomotive was No. 1973, Hood, and the 
inclusive time from Manchester to Euston was only 
3h. 27 min. 35 sec., that from Stockport being 3 h. 15 min. 
4 sec., or nearly 6 min. under booked time. The speed 
did not fall below 50 miles an hour up the Madeley rise, 
and the time for the 15 miles from Bletchley to Tring— 
passing in each case—was 16 min. 29 sec., as compared 
with 16 min. 31 sec. in the previous case—very close work, 
the minimum speed, too, being the same in both instances. 
Down the Roade and Tring banks a speed of 70°3 miles 
an hour was reached. The running times to Euston from 
Stafford and Rugby respectively were 140 min. 29 sec., 
and 86 min. 27 sec., thedistances being 133} and 82} miles. 
Each trip was entirely satisfactory, precise punctuality 
being observed in the one case and 2} min. being gained 
in the other. Still, it must not be forgotten that one of 
the old and smail non-compound coupled engines would 
-—judging from their past performances, as in the case of 
Charles Dickens and others—have done the journey 
in equally good time with the same load. Two other 
runs with the unaltered “ Alfreds ” on the 4.30 p.m. down 
Birmingham express may be worth mentioning. In one 
case the train was run in duplicate, and the first portion 
of twelve coaches, or about 200 tons, was taken by 
No. 1975, Jupiter, without stopping at Willesden. The 
run of 65} miles to Northampton was done in 72} minutes 
net, the lowest speed just before Tring summit being 54°2 
miles an hour, and the fastest, near Leighton, 70°3. In 
the other case the load was nineteen coaches, or 350 
tons, and the engine No. 1977, Mars, piloted, however, by 
a 7ft. 6in. single-wheeler. The train was in good time, 
and ran easily to Northampton from Willesden in 64 min. 
51 sec. for the 60} miles, without going slower than 
54°2 miles an hour up to Tring or exceeding 68 downhill. 
This was very good going, but the “double-heading” was 
regrettable. With the altered valve gear Mars could 
certainly have kept time readily even hauling that heavy 
train. 

All of these were fairly creditable performances so far 
as they went; but it was a noticeable feature, in the case 
of a second run by Francis Stevenson with the two-hours 
train from Birmingham to Euston, that she seemed quite 
unable to make up for a late start by any acceleration on 
the favourable portions of the road, differing strongly in 
this respect from the older non-compound engines, both 


- single and coupled, which always showed tkemselves 


able, with similarly light loads, to pick up on such 
lengths as Roade—Bletchley and Tring—Willesden a con- 
siderable amount of lost time or lateness in starting. Some 
curious instances of this former characteristic came under 
my notice. No. 1946, Diadem, one of this class, was on 
the Irish express, timed to leave Euston at 11 a.m., which 
is booked to run to the first stop, Stafford—133} miles— 
in 152 minutes, averaging 52°7 miles an hour. The load 
was reckoned as “fourteen coaches,” namely, two 
twelves, six eights and one six, estimated to weigh 
sgeroupanaely 260 tons—of which one eight-wheeler was 
slipped at Nuneaton, 97 miles from London, this leaving 
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the load “ 124 coaches,” or about 235 tons, for the rest of 
the distance, behind the tender. Now, this should have 
been, one would think, an ideal load for an engine of that 
nominal] power, and the timing was certainly mild, especially 
in view of the fact that the “ Precursors ” are now required 
to run the same distance with heavier loads in ten 
minutes less time, which they do with relative ease. The 
engine, Diadem, however, proved unable to accomplish 
this comparatively light task, and lost 2 min. 40 sec. 
between Euston and Stafford, taking 154 min. 40 sec. 
instead of 152 minutes. Examination of the intermediate 
passing times makes it. quite clear that this unpunctuality 
was due to sluggishness. With that relatively moderate 
load we took 5 min. 56 sec. to cover the first 14 miles, 
43 min. 11 sec. to the Tring Summit—31} miles— 
58 min. 4 sec. to Bletchley, no higher speed than 67 miles 
an hour keing reached down the tempting descent after 
Tring, 72 min. 8 sec. to Roade—593 miles—96 min. 38 sec. 
to Rugby—passing—2 h. 7 min. 20 sec. to pass Tamworth 
—110 miles. Again, No. 1956, Illustrious, of the same 
class, with a train reckoned as “154 coaches,” booked to 
run from Stafford to Crewe, 243 miles, in 31 minntes—no 
headlong timing—occupied 33 min. 12 sec. in the actual 
running, thus losing more than two minutes in that short 
distance. It is true that one slight check was en- 
countered at the Whitmore Summit; this, however, should 
easily have been made up, but there was no indication of 
any such result. So the time was lost. The highest 
speed down the Madeley bank was 66°6 miles an hour. 
In another case No. 1965, Charles Mason, on the same 
train, with an identical load, thade the same journey in 
29 min. 14 sec., thus gaining 1} minutes. In this instance, 
however, the downhill speed was as high as 73°8 miles an 
hour. The comparison shows the curious difference that 
was to be found in the work of these compounds as 
originally built. When the more relatively feeble per- 
formances are compared with that of Alfred the Great 
since the alteration of her valve gear by Mr. Whale—see 
Tue EnGinzEER, December 9th, p. 559—it will at once be 
perceptible what a remarkable difference has thus been 
made in the capacity of the engines. 

Similarly variable and often disappointing, although 
also sometimes good, were the performances of the earlier 
four-cylinder compounds, of the “ Jubilee ” class. So long 
as they were not called upon to maintain a higher average 
than 50 to 52 miles an hour on the main line, they were 
able to keep time with heavy loads, as in the case of the 
oft-quoted run with the members of the Institution of 
Civil Engineers, when No. 1903, Iron Duke, hauling 339 
tons, averaged exactly 50 miles an hour from Euston to 
Crewe, and 52°4 miles an hour from Crewe to Euston. 
Or as in another case, more than once quoted by myself, 
when No. 1912, Colossus, of this type, ran from Euston to 
Crewe in the booked time of 190 minutes for the 158 
miles, averaging 49°8 miles an hour, with a load reckoned 
as “ 22 coaches,” and estimated at 360 tons behind the 
tender, as computation then went. But, on the other 
hand, that same engine, No. 1912, Colossus, with a load 
reckoned only as “144 coaches,” or 280 tons, occupied 
47 min. 83 sec. on the easy run from Crewe to Liverpool, 
thus losing more than 2} minutes on the very moderate 
booked time, instead of making up anything, as ought to 
have been done without difficulty, of the five minutes’ late 
start out of Crewe. All of this was disappointing work, 
and so was that of No. 1923, Agamemnon, which ran 
the 9°20 a.m. Euston—Birmingham fast train on its 
opening day, and lost eight minutes to Coventry. As 
against these cases of poor doing I am able to set others 
of more creditable running. Perhaps my best recent 
experience with this type occurred one day when the 
10 a.m. down Scotch express was running in duplicate ; 
the first portion, reckoned as “ 13} coaches,” or 270 tons 
behind the tender, was taken by No. 1906, Robin Hood. 
Starting from Euston 2} minutes late and from Willesden 
nearly five minutes late, Robin Hood made the run of 
77 miles thence to Rugby in 85 min. 5 sec., averaging 
54°3 miles an hour; from Rugby to Crewe, 754 miles, in 
80 min. 49 sec., averaging 56°1 miles an hour, the lowest 
rate up the Tring bank being 51-1 miles an hour, and the 
fastest down the Madeley bank 70°3. This was certainly 
respectable. Also No. 1907, Black Watch, hauling “13 
coaches,” or 245 tons, ran from Northampton to Euston, 
start to stop, in 73 min. 41 sec. for the 653 miles, 
averaging 53°6 miles an hour. I may note, further, the 
exceptional smartness of the previous run in to the stop 
at Northampton from passing Buckby, 10 miles, in 
8 min. 48 sec., the final 6} miles to the Northampton stop 
being done in 5 min. 29 sec., and a speed of 74 miles an 
hour being attained down the long stretch of 1 in 200. 
All these experiences go to show that the London and 
North-Western four-cylinder compounds, in their original 
shape, were capable of fair work and sometimes did it, 
but were variable, and hence untrustworthy, often sluggish, 
and not to be depended upon when heavy loads were 
associated with modern high speeds. There being no 
fewer than 80 of these engines, beside the 100 three- 
cylinder compounds, it is gratifying to know that the 
comparatively simple change made by the new chief 
mechanical engineer has proved sufficient to convert, at 
any rate, the four-cylinder compounds into really useful 
and powerful locomotives, notwithstanding that the 
“ Jubilees” have only 1379 square feet, and the “ Alfreds ” 
only 1557 square feet of heating surface, instead of at 
least 50 per cent. more, as is ordinarily given to engines 
of that nominal power. 

Regarding the older non-compound engines, both single 
and coupled, I have little fresh of interest to record, as in 
most recent cases when I travelled with them they were 
either running in pairs on heavy trains or else piloting 
compounds. Two very smart performances, however, 
deserve mention. In one case, the re-built 6ft. coupled 
express engine, No. 424, Sirius, with a train of “ 12 coaches,” 
or 180 tons, ran from Oxenholme to Carnforth, 12} miles, 
start to stop, in 12 min. 50 sec., the smartest run I have 
ever had between those stations, and attained a maximum 
rate of 80°3 miles an hour. The gradient, however, falls 
almost the whole way. The other case was that of a 





7ft. 6in. single-wheeler, No. 667, Marmion, built in 1862, 
which, hauling a train of “13 coaches,” or some 230 tons, 
made the run from Rugby to Willesden in 88 minutes, 
start to stop, a most remarkable achievement for so old 
and nominally feeble a locomotive. In many instances 
six-coupled goods engines, with 5ft. wheels, were used on 
express trains, a proceeding of doubtful wisdom, cne 
would imagine, and possibly unsanctioned by the authori- 
ties. These goods engines sometimes kept time, some- 
times they did not. One ran an express of 10 coaches, or 
170 tons, from Bletchley to Willesden, start to stop, in 
48 min. 44 sec. for the 41} miles, with a signal slack at 
Watford, and another approaching Willesden, which eccst 
us quite 2 minutes. We took 20 min. 42 sec. from the 
start to pass Tring, distance 15 miles, but in descending 
the subsequent bank, attained a rate of 67 miles an hour. 
Such a proceeding, however, can hardly be taken 
seriously. 

Reviewing as a whole my recent experiences on the 
London and North-Western, I think it may fairly be 
said that they show not only much excellent locomotive 
work, and some almost phenomenal, but also exhibit an 
improvement and a tendency toward still further advance 
which are even more gratifying, and which do credit to 
the company and its officers. 

Perhaps I may be permitted—as having made, during 
the past twenty years, probably as numerous and exten- 
sive independent observations of the working of the 
London and North-Western engines as any man living— 
to say in conclusion a few words to make clear the true 
position as regards the compound express locomotives of 
that railway. These have numbered 180 in all, and may 
be separated inte two main divisions, the three-cylinder 
type and the four-cylinder type, the former numbering 
100 and the latter 80. In their original shape they 
failed to the extent that they proved unable to accom- 
plish the particular work for which they were designed 
and built, viz., to haul the heaviest modern London and 
North-Western loads at the fastest modern London and 
North-Western speeds, although they did a great deal of 
very respectable second-class duty. There never has been 
any secret as to the chief reasons why neither type proved 
wholly satisfactory. In the case of the three-cylinder en- 
gines the principal fault was that the driving wheels were 
not coupled, whence arose frequent failures of synchronism 
between the high-pressure and low-pressure machinery, 
causing loss of efficiency. In the case of the four-cylinder 
engines the main error consisted in not providing a separate 
cut-off for the high-pressure and low-pressurecylinders. In 
this latter case Mr. Whale has recognised the fault, and 
has remedied it, with the excellent results set forth in my 
previous article. In the case of the three-cylinder 
engines the mistake appears to be deemed irremediable, 
and so the engines of that type, although not so old by 
one-half as many of the London and North-Western non- 
compound engines, are being broken up. But within the 
small compass indicated lies, as in a nutshell, the true 
solution of the riddle: Why have not either the three- 
cylinder or the four-cylinder London and North-Western 
compounds been more successful? The Great Western 
compound engine La France has answered the question 
in both its branches, and I do not doubt that the others 
now under order—which, by-the-bye, follow the dimen- 
sions of the ‘ater French “ Atlantic” compounds, built 
for the Paris-Orleans Railway, as did “La France,” the 
earliest which were built for the Chemin de Fer du Nord— 
will by their work emphasise the same point. 








DESIGN OF HIGH-SPEED ENCLOSED STEAM 
ENGINES. 
No, V.* 

THE piston and valve, illustrated in Figs. 31 and 32 
below, illustrate a successful type of ring as made by 
Messrs. Dobson and Co., of Belfast. These should have 
been included in our issue of November 4th. Referring 
to Fig. 31 it will be seen that a wave spring is fitted on 
the steam side of the rings, and this spring acts in con- 
junction with the steam and prevents the ring 1ising from 
the steam-tight face of the piston. . This ensures a tight 
piston and freedom from clattering rings. Each ring is 
prevented from expanding beyond the 1equired diameter 


ve Spring 


ongue piece 





Tongue pic>2 
Fig. 31-DCBEON PISTON RING 


by checks, as shown in the plan. This reduces friction 
to a minimum, and saves the excessive wear so often 
experienced. with rings expanded by independent 
springs. Rings of this class have been working in high- 
speed engines for a considerable length of time with 
general satisfaction. The piston valve illustrated in 
Fig. 32 is made on similar lines to the piston just 
described, and needs no description. A tongue piece is 
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an at the joint of the rings for both piston and piston 
valve. 

Messrs. J. anD H. McLaren, of Midland Engine Works, 
Leeds, have not followed in the paths of the majority of 
high-speed engine builders. Having been manufacturers 
of engines for nearly thirty years, they have had very 
considerable experience in this branch of mechanical engi- 
neering. They have been strong advocates for the triple- 
expansion engine of the three-cylinder type since they 
commenced building engines for electrical work, and were 
about the first to introduce this type of engine into electric 


generating stations. This they did with most satisfactory | 


| easy matter to effect when a trip gear is used, as for 
Corliss engines. In that case the governor has very little 
to do, and is very little affected by the valve gear. In 
the case of high-speed and medium speed engines, how- 
ever, trip gears are out of the question, and cannot be used, 
and the governor has to act directly upon the excentric 
of the distributing valve, and drive the valve gear, unless 
some very special gear is introduced. This means that 
the governor has to be very powerful, and must not be 
affected by the valve gear itself. The McLaren crank shaft 
governor illustrated in Fig. 34 combines the properties 
of centrifugal force and inertia. The power of the 
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results, and being convinced that the three-cylinder triple- 


expansion engine was the best type, given a reasonable | 
pressure of steam to work with, they faithfully kept to | 


, governor is produced by centrifugal foree acting on two 
| weights, which are each coupled to an inertia weight. 
The centrifugal weights B B, which swing on pins C C, 


their ideas, and built a large number of medium and slow | are shown at rest on the boss of the governor wheel A, 


speed engines of this class. 


Now they have the satisfac- | being-held against it by the spiral springs DD. As the 


tion of seeing that their ideas have become general, and | speed of the engine increases, the eentrifugal force acting 


triple-expansion engines being installed everywhere. 


recent years they have taken up the manufacture of high- 
speed, enclosed, forced iubrication engines of the triple- 
expansion type. Unlike nearly all the other manufacturers | can turn on the stalk G. 


Of | on the weights B B causes them to move outwards 


towards the rim of the wheel. The rods EE connect 
| each weight to a steel casting F', which is mounted and 
One end of this casting forms 


of this class of engine, they adopted the use of flat slide | the excentric for working the valve and the other end is 


valves of the balanced type for the distribution of steam 


~f . id 


“Tre Encincer” 


| a balance weight, care being taken that the one portion 


1. H. P. 


205.1.4.P 
Z213.1.4.8 


Fig. 33—DIAGRAM FROM McLAREN ENGINE 


to all cylinders. These they claim to be moie economical 
than piston valves, and to remain tight for years. There 
is no doubt that it is possible to reduce the clearance 
volume in the cylinders to a minimum by the use of flat 
slides, and that tight valves can be maintained, both 
items of which are great points in favour of an 
economical engine, and, judging from the results 
they obtain, these are borne out in practice. For 
instance, a triple-expansion engine with cylinders 
192in., 30in., and 48in. diameter, and a stroke of 24in., 
running at 125 revolutions per minute, had a consumption 
of 12°52 lb. per indicated horse-power per hour when 














balances the other before it is put in the governor. It 
will thus be seen that every movement of the governor 
weights acts directly on the high-pressure valve of the 
engine. When the weights against the boss the excentric 
has its greatest throw, and when they touch the rim it has 
its least, which gives the valve a travel equal to twice the 
lap, but does not admit steam to the cylinder. The 
inertia weight F steadies the governor and prevents 
“ pumping” of the weights, which is likely to occur when 
an unbalanced valve has to be driven. 

The speed of the engine may be changed when it is 
running by “means of a patented speeding gear which is 

















Fig. 33-McLAREN CRANK SHAFT GOVERNOR 


supplied with steam at 166 lb. pressure, and exhausting 
into a vacuum of 27in. This test was conducted by Mr. 
Wilson Hartnell, and shows the results which can be 
obtained by a slide-valve engine. Results of under 
12 lb. per indicated horse-power per hour have been 
obtained with some engines using only saturated steam. 
Another feature which Messrs. McLaren have made a great 
success on their engines, after many years of costly experi- 


menting, is their variable expansion governor. They hold | 


that it is a well-recognised fact that it is more economical to 


govern by variable expansion down to a certain point, | 


after. which it is more advantageous to throttle the 
steam. The governor used by this firm appears to 
bring about this result, as will be seen from the diagrams 
illustrated in Fig. 83. Variable expansion becomes an 


| attached to the governor. It consists of a pair of friction 
wheels which are controlled by a lever worked by hand. 
These are connected by gearing to each of the springs, 
| and tighten or slacken them, according to which friction 
wheel is “ held.” By this means the speed of the engine 
can be varied up or down about 7} per cent., or a total of 
| 15 per cent., and this can be done without in any way 
| affecting the action of the governor. 
The table in the next column shows the result of a test 
of one of these governors. 
A fine example of the engines turned out by this firmis 
| illustrated on the next page; it is that at the Leeds 
Corporation Electricity Works. 
These engines are their standard high-speed type of 
triple-expansion engine. They drive alternating current 





generators made by the Electric Construction Company 
Wolverhampton, with a normal output of 1400 kilowatts, 
and an overload of 1540 kilowatts at a speed of 200 revolu- 
tions per minute with a steam pressure of 170 lb. of steam 
in the high-pressure steam chest, superheated to 100 deg. 
Fah. as a maximum, and are capable of developing the ful! 
load when exhausting into the atmosphere. They are 
double-acting, all the pistons are conical in form, the high- 
pressure and medium-pressure being of cast iron, and the 
low-pressure of cast steel. The valves are of the flat 
double-ported balanced pattern, the high-pressure onc 
being controlled directly by a powerful crank shajft 
eererser of the type just described, whilst the others 

riven by excentrics connected to the crank shaft couplings. 
There are two valves on the low-pressure cylinder, so that 
the travel of each is reduced to conform with the speed of 
the engine. The crank shaft isin three sections; each 
crank pin is balanced by a balance weight connected 
to each web. 

The system of forced lubrication is very complete ; 
there are two pumps, driven by excentrics on the crank 
shaft. They draw the oil from a reservoir underneath the 
engine bed-plate, and force it into two receiver pipes, from. 
which smaller pipes run in every direction to the bearings 
and parts requiring lubrication. 

Each pump has a complete system of its own, being 
entirely independent of the other. Every bearing has 
two pipes leading to it, one from each pump, so that if 
from any cause one pump is out of action, the other onc 
supplies the engine with oil, being large enough for the 
purpose, 

All the moving parts have been carefully considered 
with regard to their weight, and have been kept as light 
as is consistent with safety, but in the stationary portion 
of the engines material has not been spared to make them 
as rigid and steady as possible. 


Governor Test. 


Raised or 
lowered 
to r.p.m, 


Variation 
in 
speed, 


per cent. 
-73 


How applied. | Speed. 





Graduaily on 7 

" 1-45 
1-94 
2-18 
2-44 
2-45 
4-1 

3 increase 


” 


i 2004 
2065 


Suddenly 
thrown off 
Suddenly 
thrown on 


2-7 decrease 


COMMERCIAL POSSIBILITIES OF LIQUID 
ATR. 


THE question of the application of liquid air to useful 
purposes was not long ago actively brought before the 
public notice, not only through the medium of the Press, 
but as the result of demonstration, both in the lecture 
room and in places of public entertainment. The result 
of this is to cause great misunderstanding as to the com- 
mercial value of liquid air, both as a source of power and 
as a refrigerant. A theoretical consideration of the 
principles involved and the energy absorbed by its pro- 
duction and subsequently set free by its volatilisation and 
conversion to its original form of atmospheric air, may 
therefore not be out of place. 

In the first instance, it may be as well to enunciate 
the law on which Dr. Carl von Linde, of Munich, bases 
the action of his now well-known “ Counter-current Inter- 
changer (Gegenstrom-apparat) ”:—“ When any so-called 
permanent gas is allowed toexpand without the performance 
of external work, ¢.g., through an orifice or porous plug, 
then, owing to the increase which takes place in its 
internal energy, the expanded gas possesses a temperature 
below that of the gas previous toexpansion.”” As a matter 
of fact, the drop in temperature in the case of ordinary 
atmospheric air amounts to 0°24 deg. Cent. for every 
atmosphere difference of pressure. 

This may be expressed by the formula— 

ea ed ios (=) | 
D = 0-476!(A - A,) (98) *). 
Where D reduction in temperature in deg. Fah. 
T., = initial absolute temperature in deg. Fah. 
A pressure (in atmos.) before expansion. 
Ay pressure (in atmos.) after expansion. 

The actual amount of cooling produced by such 
expansion of a “permanent” gas appears to depend on 
the ratio of the specific heats at constant temperature 
and pressure respectively. 

In the apparatus employed by Linde for the liquefac- 
tion of air, the value of A is fixed at 200 atmospheres, as 
this is found to give the most economical results in 
actual practice. Of course, such a limit is purely arbi- 
trary, but in determining it due attention has to be paid 
to the fact that, whilst the work performed in compression 
is a function of and depends upon the value of the ratio 

A 
Ay’ 
on the other hand, the actual! coolin 
the result of expansion varies directly 
the expression 
A— Ay 


It will be obvious that the general efficiency of the 
apparatus employed varies with the capacity of output. 
Certain sources of loss remain practically constant, what- 
ever the size of the installation, so that the larger the 
capacity of output the greater the efficiency. The follow: 
ing table is prepared from actual figures obtained with 
five different sizes of installation working under generally 
similar conditions :— 


effect produced as 
with the value of 
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For the purpose of the present examination it will 
suffice if the average of the above figures be considered, 
* that the production of liquid air may be taken as 
about :— 

1°86 horse-power per litre per hour, 
i.¢., 8°73 horse-power per gallon per hour. 
Or, taking 0°93 as the specific weight of ‘liquid air, 
as i— 


0'78 horse-power per pound per hour. 


Considering now the application of liquid air to the | 


generation of power, in the first instance it is necessary 
to assume approximately the conditions, 7.c., temperature 
limits, under which a “liquid air engine” could be worked 
practically. Now it is obvious that, dealing with liquid 
air as water in a boiler, some source of heat other than 
the combustion of fuel is applicable for evaporating the 


liquid. The question then occurs at once as to whether | 


it would not be possible to utilise the heat of the sun 
directly through the medium of the atmosphere of the 
earth for this purpose. Theoretically there is no objec- 
tion to this, given a sufficiency of draught and surfaces 
large enough to transmit the necessary heat with suitable 
rapidity. This, then, defines the value of T, in the 
expression 
T, - T, 
T; 

for a perfect engine. So, therefore, T, may be taken as, 
say, 70 deg. Fah. 

To obtain T,, corresponding to the condenser tempera- 
ture of a steam engine, suppose that a reduction of 
20 deg. Fah. be possible, so that T, = 50 deg. Fah., 
which may be taken as the average deep-well water tem- 
perature in this country. Now, 


We P2 V2 log. = . 
¢. 


where . 
W = work done in foot-pounds per pound of air. 
P2 = final pressure of air in pounds per square foot. 
% = 


the temperature of expansion (70 deg. Fah.). 


| would be, perhaps, somewhat in excess of this, amount- | 


| the total heat required to evaporate one pound of liquid 





v, = Initial volume of 1 Ib. of liquid air. 

"2 — ratio of expansion from the liquid to the 

a gaseous state at 70 deg. Fah. = 800 approxi- | 
mately. 


From the above formula as basis is obtained the result | 
that, theoretically, if 1 gallon of liquid air be evaporated | 
and expanded in a perfect cylinder, it would be capable of | 
developing about 1,900,000 foot-pounds, without allowing | 
for losses. 

Comparing this with the figures given above in connec- | 
tion with the power absorbed in production, the absurdity | 
of the application is obvious. 

It actually takes nine times as much power to produce | 
1 gallon of liquid air as can be, even theoretically, 
developed by 1 gallon of liquid air employed in a theoreti- 
cally perfect engine. 

As far as the application of liquid air to refrigerating | 
purposes is concerned, this is equally impracticable. | 
Take, for instance, the case of a small insulated cold | 
chamber such as is used by butchers and provision | 
dealers generally, and having a net cubical contents of, | 
say, 800 cubic feet. To maintain such a cold chamber at | 
a temperature of from 35 deg. Fah. to 40 deg. Fah., a | 
refrigerating plant capable of eliminating about 9000 | 
B.T.U. per hour would be employed in ordinary practice. | 
Such a plant on the ammonia compression system would | 
require about 1} brake horse-power to drive it, or if 
carbonic acid be the refrigerant employed, the power 
ing to, say, 2 brake horse-power. 
Now, according to Dr. Linde, in the case of liquid air, 


air at atmospheric pressure, and to raise the temperature 
of the resultant vapour to 35 deg. Fah., is 342 B.T.U. 
Consequently, assuming the application of liquid air | 
to the above stated case of a butcher's safe, in order to 
approximate to what may be termed normal conditions of | 
working, and assuming no source of loss, then to | 
eliminate 9000 B.T.U. per hour—the duty of the re- | 
frigerating plant in this case—a consumption of over | 
26 Ib. of liquid air per working hour would be necessary. | 
This corresponds to a power consumption of more than | 





| 20 brake horse-power, or more than ten times as much | 


power as is required in the case of a carbonic acid | 


final volume of 1 lb. liquid air in cubic feet at | machine for the same duty. 


Moreover, apart from the extra power required to drive | 


| to the excess of nitrogen in the product. 


a liquid air refrigerating plant compared with a carbonic 


| acid machine, the initial outlay in the former case is many 
| times greater. 


It must, however, be acknowledged that, notwithstand- 
ing the foregoing figures, there are great possibilities in 
the future for the application of liquid air to the arts. 
This is the more readily appreciated if it is borne in mind 
that by a very simple process of “ fractionation,” owing 
to the difference in the boiling points respectively of 
liquid nitrogen and oxygen, a gas which is practically 
pure oxygen (95—98-per cent.) can be obtained at a 
comparatively low cost. Furthermore, owing to this 
difference in the boiling points of the principal con- 
stituents of the atmosphere, liquid air as normally pro- 
duced is actually much richer in oxygen than ordinary 
atmospheric air. This property renders itin certain cases 
particularly applicable to the following processes, among 
others :-— 

(1) The manufacture of producer gas.—In an article 
in Chemische Industrie Professor W. Hempel, of Dresden, 
describes the use in gas making of a mixture of half 
oxygen and half nitrogen, which is attained by liquefying 
air in a Linde machine, and allowing the liquid air to 
evaporate its nitrogen partly away. He states that the 
half-and-half mixture can be made at a working cost of 
4d. per thousand cubic feet by evaporating the remaining 
liquid, and it can be applied in two ways, either for making 
oxygen producer gas or oxygen water gas. In both of 
these gases the great advantages of internal heating are 
secured, but the heating values are relatively low, owing 
Producer gas is 
made, as is well known, by passing air through glowing 
coke to form CO—carbon monoxide—and N,—nitrogen. 
If, however, instead of air, 50 per cent. oxygen be used, 
the results are considerably affected, as indicated in the 
following table :— 


Ordinary . id 
: > producer gas. Oxygen ucer gas. 
Constituents. Volumes fsa Veena, . Per cent, 
per cent, 
CO, sn. ahse) Oe 3-4 6-1 
Heavy hydrocarbons... 0-8 . 0-8 1-4 
oO wee egcehe: 1 Moen 0-3 0-5 
Co 25-4 25-4 45°9 
CH, 5-3 5-3 10-7 
H 6-8 6-8 12-3 
N 57-4 12-7 23-0 
99-4 54-7 99-9 


‘2S NIvMS "uolqeAo;Q pug 


“O@WR4Z4OPUL JO UBig IBY “URIgd ued 


.YIBNIONY aH 
S)aaly 


wanartis. 


~F01 . &—-~----2-------- 


dwereesss 2.2 §; 


5 shoorspesy ‘4900. 0.ze 
' 





*uo1q9 $s0uy uol9eg jeuIpnqibuoy queg ‘uoMeasigq queg 
9044 5, 
Zg|. » P : $0 $842U39 0.02 
sjeusnol "jo ay i iy aS eth 
ty suds ajbuy 4949 





oh 
ce 
Z 
ee 
o 
a 
ia 
Q 
EH 


epuijky 3/49 


29oF 


‘ 
aye/d jaseng g 9278/0 66+ ¥¢ aed 6.69.9 a7e/d yoars ¢ 9278/4 6-£%9 aed j9225 ¥ o7e/d 6.oxH.¢ yassngt 
Spueog F. 
2149.8 
U . taf, 
| 16+ 0-6 


1.8% 00> 
| a7b/d 9975 % £7n09e 228)0"12375 * . adid et 


a7e;d bui2esg t 


kpoq apisul #G-L Ree eee tenons ~  Apog apisuy 0-92 
| 
' 


° 


(sz9 abnd 908 uondisaap 49,7) 


v4 


%, i SUMANIONA ‘AVHONILLON ‘(S.01WI'T ‘YANUAL “UD 


AVM TEVYE NUGdlsSamM-HLOOS ANY NOGNOT ‘NODVM UAddOH LSVITVA NOL-ALUOG 

















Dec. 23, 1904 


THE ENGINEER 





615 





—— 








These results are only approximate, and would be affected 
by the nitrogen taken in along with the production of 
CO,, but, on the other hand, the production of CO, would 
be diminished on account of the higher temperature in 
the producer. 

(2) The manufacture of water gas, which is normally 
gencrated by passing a mixture of air and steam over 
glowing anthracite or coke, asin the Dowson process. 
Without going into details, it may be stated that a very 
great benefit is obtainable by the use of a 50 per cent. 
oxygen in place of ordinary air, as indicated by the 
figures in the following table :— 
Ordinary water 


fei 


Water gas from 


Constituents, 50 per cent. oxygen. 


Bs. 
OO..; 28-0 58-3 
1 ee 59-9 16-4 


These figures are approximate, as in practice there would 
be some CO, but less marsh gas and ethylene. 

(3) The manufacture of explosives.—When liquid air 
is brought into intimate contact with some easily oxidis- 
able vehicle, such as coal dust or charcoal, the resultant 
mixture possesses the peculiar property of exploding with 
extreme violence by detonation. This method of blasting 
has actually been employed in the construction of the 
Simplon Tunnel. Under certain conditions it might prove 
extremely economical, and it is certainly safer than any 
other known method, as after a short period the liquid 
air has entirely evaporated and the cartridge is then quite 
inert. 

(4) For illuminating purposes with incandescent 
mantles, a great increase in candle-power can be obtained. 
On a large scale it may be assumed that the cost ‘of pro- 
duction per cubic foot is the same as that of a cubic foot 
of town gas, whilst the candle-power obtained with a 
lamp such as the Niirnberg is increased from 1 with 
ordinary town gas to 5 with a mixture in equal parts, 
showing a net saving of 2} to 1. 

(5) The application of liquid air to the manufacture of 
calcium carbide, it is estimated, would in certain cases 
appreciably reduce the cost of production. 

There are numerous other possible applications of 
liquid air to various industries, but first and foremost is 
its application to the cheap production of oxygen, as 
previously referred to, by fractionation. It is impossible 
to foretell what effect this may have in reference to the 
practical development of many processes in which oxygen 
is largely used at present, but it cannot fail to have great 
influence in many cases. 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


A MgETING of the Institution of Mechanical Engineers 
was held last Friday evening at the Institution in Storey’s- 
gate, the President, Mr. Wicksteed, being in the chair. 
There was a large attendance present to hear the paper on 
“Heat Treatment Experiments with Chrome-vanadium 
Steel,” by Captain H. Riall Sankey and Mr. J. Kent 
Smith. 

After the minutes of the last meeting had been read, 
the ballot, which had been previously opened by the 
Council, was declared, and eight members, 33 associate 
members, and 19 graduates were elected. Two trans- 
ferences from associate members to membership were also 
made. The Secretary then read extracts of the paper, of 
which we give here a special abstract. 

A few brief tests are given, taken from a large series of 
experiments made on different “alloy” steels manufac- 
tured at Messrs. Willans and Robinson's Ferry Works, 
(Jueensferry, Flint, one of which was chosen for further 
investigation owing to its excellent results, not only in 
tension tests, but also in bending, twisting, and welding 
tests, and to its commercial possibilities. This steel was 
repeatedly made in quantity on the open hearth, and 
when it was proved that such steel, having all the good 
qualities of the trial sample, could be consistently pre- 
pared commercially from the furnace, the experiments 
which led to the above paper were carried out on a cast 
of it, the ingots being rolled to l}in. rods in the usual 
way. 

1t was originally intended merely to repeat upon this 
steel the series of tests carried out by the Alloys Research 
Committee, and reported by them in their Sixth Report 
to the Institution of Mechanical Engineers, but subse- 
quently it was decided to add many other tests on the steel, 
after subjecting it to the various thermal treatments above 
mentioned, impact, torsion, alternation, bending, twisting, 
and other tests being included. An addition was also 
ade of the results of such tests applied to samples of 
other casts of similar vanadium steel, to samples of 
several other kinds of different open-hearth vanadium 
steel, to a sample of crucible vanadium spring steel, and 
to several samples of nickel and other steels. 

_Some of the results obtained led the authors to inves- 
tigate the readiness of the impact test—the impact being 
of suflicient force to break a notched sample at one blow 
—in reference to the microstructure of the same steels. 
A thorough comparison of the various fractures result- 
ing from static and dynamic rupture was made, and the 
results of these investigations and comparisons are given 
in the paper. 

The paper of Mr. J. E. Stead, presented to the Iron 
and Steel Institute in September, 1908, suggested an 
investigation into the possibilities of “restoring” this 
particular steel by heat treatment; and results of 
these trials are given in the paper and were added to 
verbally. Micrographs of this steel partially decarburised, 
showing the effect of overheating and subsequent degrees 
of reheating upon the base structure, massing and diffu- 
sion of carbides are published, and further micrographs 
were laid before the meeting, showing the effeet-of such 
restoration on the carbide constituents of the steel re- 
heated in bulk. 

Various micrographs showing the changes produced in 
the structure of badly annealed ordinary forging steel, 








and of overheated tube steel, by suitably reheating, as | 
also a composite micrograph demonstrating the advis- 
ability of annealing in some cases at a heat well below 
the main point of retardation, are also figured in the | 
paper. 

‘he temporary cessation of the manufacture of steel at 


point, maximum stress, elongation, contraction, resistance 


| to alternation and to impact, and the microstructure of 


the steel after its different thermal treatments can be 
seen at a glance. Micrographs of the more representative 
treatments are also published at high magnifications, as 
are also a number of micrographs of vanadium spring 


Effect of Annealing Cr Va Steel. 
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(Queensferry, from circumstances quite unconnected with 
vanadium steel, suspended further production of this 
steel and its exploitation for commercial }urpoces. At 
the time of writing these steel works are restartir g, hence 
this material may be obtained in quantity. 


Cooling Curve of Chrome-Vanadium Steel. 





400°Pt. 


Time 4 hours — 


Total 


The results of the various tests, after differert thermal 
treatments of the materials named, are given in detail in a 
series of tables, analytical particulars of these steels being | 





| Arnold on his stress-strain machine. 


| chrome-vanadium steel. 
| is twenty-four. } 
| are enormous; a piece under standard conditions—6ir. 
| length, *75in. diameter—twisting 3:9 times before part- 




















steel, nickel steel, and other steels, under various 
conditions. 

A cooling curve, determined by the electric resistance 
method, is given of the chrome-vanadium steel experi- 
mented on in the main, and other figures are given illus- 
trating the various autographic records obtained, curves 
comparing the various dynamic tests, and some compara- 
tive curves of the static behaviour of this steel and of the 
‘468 per cent. carbon steel of the Alloys Research Com- 
mittee. Further tests were verbally communicated to 
the meeting by Captain Sankey. 

The paper is illustrated by eight figures and eleven 
plates. 

From the mass of results which the paper contains we 
arrive at the following facts :—- 

(1) Thatin this raw chrome-vanadium steel—the type 
is styled Carl 349 in the paper—well rolled or forged in 
the ordinary way, or preferably in such steel annealed 
well below its retardation point so as to remove forging 
strains, 7.¢., at a blood-red heat, we have a material of 
enormous static strength and ductility. Under tension 
tests the yield point is about 37 tons per square inch ; 
the maximum stress about 54 tons per square inch; the 
elongation about 25 per cent. on 2in.; and the con- 
traction of area nearly 50 per cent. With these high 
tensile properties the steel behaves under bending and 
twisting like a mild steel of exceilent quality—{in. square 
bars and lin. round bars being shown which had been 
bent close double. It can be welded. It has a power of 
resisting alternations of stress greatly superior to that of 
good quality forging steel, as determined by Professor 
Some of the figures 
published show nearly 100 per cent. increase. Its resist- 
ance to fracture by bending is more than double that of 


| excellent steel which has only half its strength. Subjected 


to impact, the blows of which are not sufficient to produce 
serious distortion, a notched bar tested by Messrs. 
Seaton and Jude on their machine—lInstitution 
Mechanical Engineers, November 18th, 1904—under 


| their standard conditions, shows as great a resistance as 


excellent steel having only about half the strength of the 
The number of blows registered 
Its powers of resisting torsional strain 


ing. Its power to resist fatigue has been demonstrated in 
practice over twelve months, severe trials on several tons 
of material being used for the various purposes. This 
steel has in many cases succeeded where all other steels 


also given in tabular form. These various results ate | tr'ed have failed, 


synoptically summed up in five plates, whereby the yield” 


(2) By annealing—reasonably speaking, of coursc— 
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above the main recalescence point—say, at 800 deg. Cent. 
—a considerable amount of the static resistance to stress 
is sacrificed, though the static ductility of the material is 
further increased. The material in this condition is still, 
to tensile tests, much superior to ordinary forging steels 
of good quality ; in fact, it is comparable to a 3 per cent. 
nickel steel of good quality. It gives about 21 tons per 
square inch yield point, 38} tons per square inch maxi- 
mum stress, 34 per cent. elongation, and 53 per cent. con- 
traction. Its power of resisting torsional strain, under 
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AUTOGRAPHIC TENSILE TESTS 


standard conditions, has increased from 3°9 to 4°6 twists. 
Naturally, the bending tests show a great improvement. 
The dynamic tests, however, here show enormous 
improvement, and the power to resist alternations of 
stress was increased again by 50 per cent., while the 
power ofa notched bar to resist impact under Messrs. 
Seaton and Jude’s conditions shows a figure three times 
as high as the raw, while the power to resist impact when 
the blow applied is sufficient to break it at one applica- 
tion is now fully equal to that of the best Swedish mild 
steel. 

(3) By suitably oil tempering the muterial the elastic 
limii is increased, and the whole of the original static 
Strength may be maintained, while the dynamic pro- 
perties of the steel are also almost at a maximum in 
many cases. By oil quenching at 870deg. Cent. and 
tempering at 350deg. Cent., the material shows a yield 
point of 49°S tons per syuare inch, a maximum stress of 
59° tons per square inch, an elongation of 23 per cent., 
and a contraction of 50 per cent. The ductility, as 
evidenced by hand bending, while still equal to that of 
good forging steel of * 30-ton strength, " isnot so good as 
in the raw vanadium steel, and the difference of its power 
to resist alternations of stress is in the same direction, 
but a little more marked. The impact figure, however, 
shows good and regular. By oil quenching at 900 deg. 
Cent. and tempering at 600 deg. Cent., a material is 
obtained having a yield point of 43:4 tons per square inch, 
@ maximum strength of 53°6 tons per square inch, an 
elongation of 22 per cent. and a contraction of 56 per cent. 
The static ductility is further evidenced by the fact that a 
tin. round was in this state bent double. The resistance 
to alternation of stress is equal to that of the original steel ; 
the resistance to impact under Messrs. Seaton and Jude’s 
conditions remains equal to that of the steel in the (800 
deg. Cent.) annealed condition—the figure is 76—and the 
resistance to impact to one excessive blow is equal to 
that of pure, mild, Swedish tube steel. The above com- 
bination is, to say the least of it, an extraordinary one. 

(4). By quenching out the steel from a high temperature 
the authors made many cutting tools of very satisfactory 
quality. No difficulty was experienced in turning crank- 
shaft steel at 50ft. per miaute, giving a cutof .3,in. Thus, 
in the same material, we have the characteristics of a 
dead mild steel and a live steel. 

(5) By subjecting the material to a high heat—short 
of true chemical burning, of course—it is demonstrated 
that a piece of the steel soaked at a temperature of 
1200 deg. Cent. for three hours is not absolutely ruined, 
though it is deteriorated. 

A material is obtained having an ultimate stress of 
46°8 tons per square inch, an elongation of 19°5 per cent., 
and a contraction of 31 per cent. The impact figure is 
about half that of the original steel, and the resistance to 
alternations of stress has diminished by about 25 per cent. 

On soaking at 1200 deg. Cent. for twelve hours the 
ultimate stress becomes 42°5 tons per square inch, the 
yield point being 28 tons per square inch, the elongation 
and contraction percentages being almost identical with 
the three hours’ soak. But the resistance to alternations 
of stress has further decreased considerably, being now 
60 per cent. below that of the raw steel. 

By suitably reheating the steel thus received, the 
yield point rises to 35°8 tons per square inch, the 
maximum stress to 52°7 tons, the elongation to 22 per 
cent., the contraction to 48 per cent., the resistance to 
impact becomes similar to that of the original steel, and 
to alternations of stress only about 15 per cent. less than 
that of the original steel. The appearance of the micro- 
structure and of the fracture entirely alters. 

In other words, the steel is practically restored, after 
being heat-ruined, to comply with all the original tests. 
The practical restoration to alternation resistance is the 
most strikiug of all the above figures. 

(6) Among many other chrome vanadium steel results 
quoted, a steel having an ultimate stress of 36 tons per 
square inch, a yield point of 23 tons per square inch, an 
elongation of 30 per cent., and a torsion result under 
standard conditions of over 4°9 twists before rupture, is 
alluded to. 

(7) Particulars of a chrome vanadium spring steel, as 
compared with a spring of excellent quality, are given; 
the chrome vanadium spring has double the coefficient of 
the ordinary spring for a safe working load. 

(8) A lengthy comparison of impact results, as related 
to the micro-structure of the metal experimented on, is 
made. Briefly, the conclusions drawn are that with a 
structure consisting of pearlite in considerable quantity, 
surrounded by ferrite, the impact on a notched bar is 
found to give a fair but variable figure as to the foot- 
pounds of energy absorbed in breaking a standard-sized 
specimen ; when the structure becomes one of ferrite more 
or less surrounded by sorbitic pearlite, or when it is 
granular and diffused, the impact figure is good and 
regular; when the structure is martensitic, the impact 
figure is regular and bad. 

Without careful study of the paper in extenso, it is 
difficult to realise the amount of labour inyolyed in its 





composition. The authors have gone into the details of 
the question very fully, but are content to give results 
without advancing theoretical or controversial views. 
But they hold that the combination of figures quoted, 
together with severe practical tests extending over twelve 
months, on several tons of material, justify them in claim- 
ing that such material itself is quite out of the common; 
while the aim of the paper is to show as completely as 
possible the efiect of a widely differing series of thermal 
treatmentsupon the behaviour of that material under both 
static and dynamic conditions. 

Captain Sankey wished to add a few remarks before the 
discussion took place, and after making a few corrections 
in the paper, took the opportunity of publicly thanking 
Professor Arnold for the tests he had carried out for them 
at Sheffield. He also dwelt upon the remarkable properties 
of this steel, and specially drew attention to the fact that 
when tke material was soaked for three hours at 1200 deg. 
Cent., it gave considerably better results than when soaked 
for twelve hours at the same temperature. Also, in the 
former case, the structure was not nearly so ruined. 
Various modifications bad been made in Professor 
Arnold’s machine for this case, which modified some 
of the results. One alteration that had been made was 
that the stroke had been altered from l}in. to 2in. 
Although these alterations were only small, he pointed out 
that the results, in order to be comparable with the rest, 
must be multiplied by two, thus bringing the value 
to approximately 1600. He also drew special attention 
to a box of fractured specimens of this steel—which had 
been broken by impact-testing apparatus—because the 
results were mostinteresting. The results referred to were 
given in the paper. Finally, he wished to say that the 
part he had played in the production of the paper was 
that of compiler, and the credit was due to Mr. Kent- 
Smith for the micrographs, and the experiments which 
had been made generally. He thought it was almost 
unnecessary to remind the members that Mr. Kent-Smith 
was the inventor of this class of steel, and spent consider- 
able time in its development. 

The President, after thanking the authors for their paper, 
and having passed a vote of thanks, which was greeted 
with acclamation, said he had received a letter from Sir 
William Roscoe, who regretted his inability to be present 
at the meeting, as it is a subject in which he has been 
interested for fifty years. It would be remembered that Sir 
William Roscoe was one of the first—if not the first—to 
separate vanadium. Continuing, the President said he 
would like to remind the members that Messrs. Seaton 
and Judes’ paper was also open to discussion, as well as 
the one just read. 

Dr. Carpenter, who was asked by the Presideni to open, 
commenced by referring to a statement in the paper 
which reads, ‘ The National Physical Laboratory deter- 
mined the recalescence point of this steel by a differential 
method, and made the average 705 deg. Cent.—1301 deg. 
Fah.—with a temperature of maximum intensity of about 
740 deg. Cent.—1364 deg. Fah.” He thought there may 
some doubt as to how these figures were arrived at, and 
stated that they were obtained from the cooling curve. 
The authors also discuss recalescence determinations in 
the paper, anda paragraph appears which runs as follows :- 
“It is worthy of note that the average recalescence point 
of three closely agreeing cooling curves of cast 349... 
agrees to witbin a few degrees with that determined by the 
National Physical Laboratory with a piece of chrome- 
vanadium steel from cast 145, which has the same 
chemical composition and mechanical properties. Only 
one marked retardation point on each curve could be found 
either by the differential or the thermo-electric method.” 
Dr. Carpenter said that the last remark was incorrect, as 
both methods adopted were thermo-electric. 

The next speaker, Mr. Howton, confined his remarks to 
the previous paper. He considered that the ideal method 
to break any bar was to subject it to the same kind of 
stress that the piece would be subjected to in practice. 
He agreed that ductility is a suflicient guide for the 
quality of steel. As an example of a shaft being 
subjected to the same effects as a notched bar, he gave a 
propeller shaft; in this case the stresses are not related in 
any way to tension, but to shocks of the severest kind. As 
an illustration to confirm this statement, he pointed out 
that engineers much preferred iron propeller shafts to 
those made of steel, and itis a significant fact that iron will 
stand shock tests far better than steel will. He did not 
quite agree with the authors that shock tests were not 
applicable to boiler plates, and he quoted a case in which 
he had found the test to be of value. A boiler plate had 
cracked for no apparent reason, and, as the steel was as good 
as could be obtained, he asked Messrs. Yarrow if they would 
make a few impact tests for him. Four tzst pieces were 
taken, two notched on the outside and two on the inside 
of the plate; one of each class of notching was annealed, 
and the other left in the normal condition. Of the 
annealed plates the one notched on the outer side stood 
twenty-six blows, and the inner notched one eighteen 
blows. The normal plates stood three blows and five 
blows on the outer and inner notched plates respectively, 
thus showing that although the tension tests and analyses 
were good, the plate was very brittle. He emphasised 
the fact that impact tests on mild steel show brittleness 
far better than tension tests do. And, finally, he urged 
the necessity for standardisation for this method. That 
impact tests were of great value he had no doubt. But 
with the existing variation in the size of test pieces, 
notches, number of blows, frequency, and the weight used, 
the results were of little value unless each case was 
separately studied. Mr. Longridge, member of the Council, 
was the next to address the meeting, and had a few 
remarks to make on’each paper. He quite agreed with 
the last speaker on the great importance of standardising 
the test bars and the methods of carrying out impact 
tests, as at present they were in a most unsatisfactory 
state. He gave three interesting cases of fracture in 
which he thought that, if impact tests had been made, 
they would have been of value. The first was a broken 
connecting-rod which broke jin. from the thread, the 





fracture being quite smooth and uniform. Secondly, the 
link of a beam engine; and lastly, a boiler plate. In this 
case the chemical analyses showed the steel to be a good 
one; the tension tests were equally satisfactory; so he 
decided to send test pieces to Professor Arnold at 
Sheffield, who examined. them, and reported that ther: 
existed “potential brittleness.” This, Mr. Longridgc 
thinks, might have been discovered in the first instance 
by suitable testing. He considera that the section 
of the test piece at present adopted is not the correc; 
one, as it ought to be circular in section and about }i), 
diameter. In the square section at present used the 
edges are frequently rough, and then the bar gives sooner 
than it would otherwise do. With regard to Captain 
Sankey’s paper, it was not at all clear to him, and the 
only deductions he could draw from it were that if you 
want the steel to stand resistance to shock and alternatin« 
stress, all that is required is to heat it to 900 deg., and 
cool it with anything but water. He would therefore 
like to ask the authors if this was what they real], 
meant. 

Professor Harbord commenced by referring to tlic 
method of making tests in bulk for such materials as rails, 
and stated how expensive it was, and how much better it 
would be if some simple means—as in the case of impact 
tests—could be adopted, but at present the great obje: 
tion lay in the irregularity of the results, at least, so far 
as could be deduced from the tests made some four years 
ago by Breuil and Volga. He would like to ask 
Mr. Seaton if he obtained the same irregularity. The 
method adopted by Breuil and Volga was then brietly 
described, which consisted of clamping one end of the test 
piece firmly in a vice and allowing a weight to drop on 
the free end. With regard to the question of notching 
the bars, he pointed out that Breuil and Volga had come 
to the conclusion that it was better to leave the bar quite 
plain, with no notch of any description. He asked Mr. 
Kent-Smith if he could say how much the vanadium aud 
how much the chromium respectively had to do with the 
properties of this class of steel,‘as the data, if it could be 
given, would be very interesting. In Professor Arnold's 
criticism of Mr. Seaton’s paper at the last meeting, he 

Professor Arnold—had objected to the term “ eutectic,’ 
and substituted the word “ saturated,” with regard to the 
amount of carbon in steel. Professor Harbourd considers 
the term “ eutectic * as quite a legitimate one, as it tells 
one exactly the whole physical structure of the steel, 
whereas “ saturated" only tells one something about the 
percentage of carbon. And with reference to the other 
terms Professor Arnold used, he thought that they ought 
not to have been mentioned, as they were only used once 
or twice, and were not accepted terms. He said it was 
wrong to make those assertions, as we owe a great deal to 
the originators of the word “ eutectic.” 

Dr. Stanton added a few remarks to those he had 
already made on impact tests at the last meeting. He 
has had samples of steel supplied, and found that one 
broke after one blow and yet stood a shock of 50 per 
cent. greater than one that stocd forty-three blows. 
They had been tested under quantities worked out by the 
‘proof resilience” formula, and there was no permanent 
set. When the load was increased about 25 per cent. 
greater than that calculated from the equation there was 
deformation of the bar. 

Mr. Blount wanted to know if anything could ba added 
to the methods of testing that could tell us what cause 
there is for disease in steel He thinks Professor Unwin 
is wrong in assuming that mild steel is a homogeneous 
material, and considers it more analogous to a muscle, 
and both the molar and the micro structure—the latter 
corresponding to the nerves—must be considered. (n 
the question of standardisation of impact tests he was of 
opinion that very many more experiments must be made 
before any definite conclusions are arrived at, as at 
present our knowledge is not suflicient to justify the 
standardisation of impact tests. 

Mr. Wicksteed said that he did not think impact had 
the slightest effect on a piece in breaking, and he did not 
think that impact on a notched piece would tell anything 
that could not be better told by steady loading. Experi 
ments were made by Colonel Maitland in 1867 to ascer- 
tain the effect of sudden loading or shock as follows: 
“A strong tube was prepared by being accurately bored 
and furnished in the middle with a radial vent and a 
radial pressure gauge. Plugs of steel fitting the bore of 
the tube were screwed on to each end of the specimen. 
These plugs were fixed in the tube, the annular space 
around the specimen being filled in some cases with 
quick burning powder, and in others with gun-cotton air- 
spaced, On the charges being exploded through the vent 
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the plugs were driven violently out of the tube in opposite 
directions, each carrying one half of the specimen. The 
elongations under these tests varied from 47 per cent. to 
62 per cent. The fracture in all cases was silky and 
fibrous. With the largest charges of gun-cotton tried, 
giving presumably the most sudden strain, the specimen 
in several places broke in two places, the central piece 
being cigar-shaped. This unexpected result of increased 
suddenness of strain giving increased elongation is 
probably due to the metal not having time to settle, as it 
were, in what spot to break. Under gradual tension the 
specimen was stretched very locally, and broke at the 
spot least able to sustain the strain. Under sudden tens 
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the specimen stretched all over the operative 
part.” The President here referred to the diagrams 
which he had placed on the walls of the theatre. 
One of these was a typical diagram of a piece 
which reached the strength limit at a point A, and then 
reduced its area by 50 per cent. Another diagram 
referred to a piece of material which went up 
to the highest strength limit and then broke with- 
out reducing its area locally. This latter would 
be brittle material, and the former would be ductile 
material. It was possible to draw the distinction just 
as well without the notch as with the notch; notching 
the specimen simply made it break locally. An unnotched 
bar broke where it chose to break, with a constricted 


area. Ifa piece of bar 8in. long would reduce uniformly 





50 per cent., is would elongate 100 per cent. Therefore if | 


a bar were reduced all over its length—which would be 
getting all the work out of the bar that was in it—the bar 
would give, before it would rupture the particles asunder, 
in a bar Sin. long, instead of 24in. extension, an extension 
of sin. This result wes plotted on the diagram to 
exactly the same scale as the usual part of the diagram. 
The area of the usual diagram showed 53in. tons, but the 
extended area showed 178in. tons. That would bring 
home the significance of local extension, which was 
alluded to in the papers, if at all, as if it were not much 
to be regarded. It was, however, the particular point 
which marked the difference between materials that would 
or would not stand nicking. Whether the stress were by 
impact or by a steady transverse stress was not of the 
slightest importance. The material would stand the 
amount of work which it had in it, as shown by the whole 


four shocks was certainly stronger, but not in the propor- 
tion of 4to 1. As to the method of breaking the bar, 
they aimed at doing so simply by shock, without intro- 
ducing bending at all. Sir William White had suggested 
that it was unnecessary to keep on testing, but he—Mr. 
Seaton—did not agree with him. It would be very nice 
if they could rely on the same quality of material being 
supplied, but this was impossible. In conclusion, he wished 
to thank everyone for the interest they had taken in the 
paper, and again explained that he did not in any way 
suggest that their method was the correct one, or the one 
that was to be followed. They bad prepared the paper 
simply as a means of bringing this subject prominently 
before the Institution in order that some good may result 
from the discussion. 

Mr. Kent-Smith, who had only a few minutes in which 
to reply, said he would answer most of the questions in 
writing. He referred to Dr. Carpenter's remarks on the 


| thermo-electric and differential methods for recalescence 


area of the diagram if every section of the material were 


stretched up to the point when 
the particles would no longer 
cohere. The speaker arrived 
at his conclusion by a study 43 
of Captain Sankey’s and Mr. 
Kent-Smith’s paper. Reter- 
ing to Piate 1., on preced- 
ing page, and confining his 
attention to percentage of 
reduction of area, Mr. Wick- 
steed noticed that the sample 
in the raw state, at the left- 
hand of Plate I., had a low 
percentage of reduction of 
area. Progressing from 500 
deg., 620 deg., 690 deg., the 
point 715 deg. C. was reached, 
where would be seen the 
higher line representing the 
reduction of area. Passing 
to the point 800 deg. C., the Liz 
next highest results were 
reached, as indicated by the 8 
diagram, and there was a 
descent until the point of I Fi 
1100 deg. C. wasreached. In [ 
the experiments illustrated 
in Plate LI. the same thing 
occurred. Working up the 
strength to 715 deg. C., where 
the higher line denoting im- 
pact occurred, there was also 
higher reduction of area. In 
Plate JII. again the same 
thing was conspicuous, the 
reduction of area at 1200 deg. 
C. was but 1°5 per cent., so small that it could hardly be 
seen in the figure. In Plate VI., Fig. 4, it would be found 
that the highest line showing the number of blows corre- 
sponded with the highest line showing the percentage 
reduction of area. Since the meeting, Mr. Wicksteed has 
supplied us with the subjoined diagram, which shows 
Capt. Sankey’s Plates I. to V. with the total height of all 
the impact lines on each plate combined, and the total 
height of the scale readings of the percentage reduction 
of areas combined, and this shows that their characteris- 
tics follow each other on the average vey consistently. 
On being called upon by the President to reply, Mr. 
Seaton said that the bulk of the answers to the various 
questions would be sent in writing to the secretary, as at 
that late hour in the evening he had not time to deal with 
them then, He said he also knew of a case similar to 
that of Mr. Longridge’s, in which a plate failed under 
hydraulic pressure before it reached the t€st point, and 
the fracture did not start at a rivet hole. The chemical 
analysis proved to be a good one, the mechanical tests 
were good, and Professor Arnold could not find anything 
the matter with the plate, so he had consequently been 
unable to give any satisfactory explanation of the failure. 
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With regard to the President’s remarks ‘on notches, | 


he explained that they were introduced to subject 
the material to similar stresses, were found in every- 
day use, and what had been said in the paper fully 
justified their use. He explained how parts were 
broken by small shocks applied thousands of times, 
and the shock that broke the piece was nothing like 
as great as the one that would be required to break 
the same piece when new with a few strokes. He quite 
agreed with Mr. Longridge on his remarks concerning the 
correct section of the bar, as he was also in favour of a 
circular section. With regard to the weight used, Mr. 
Yarrow used a much heavier one than they had adopted, 
and he eee it was better to use a light one and apply 
many more blows. In answer to Professor Harbord about 
the irregularity of results, they had found very little varia- 
tion with the same material, although in the case of bright 
steel rolled shafting there certainly was not the same 
regularity. There could be no doubt whatever as to the 
question of standardisation if the tests were to become 
recognised. One speaker had suggested that if the bar 
broke with twenty-four blows, it was four times 
as strong as one broken in six blows, and had 
asked if this was correct. 
answer was “No.” The bar which broke with twenty- 





PERCENTAGE REDUCTION OF 


In reply, Mr. Seaton’s | 


determinations. He knew they were both the same, and 
considered that they ought to have substituted “ electric 
resistance " method, as it was a more suitable term. 
With regard to the tests at the critical temperature, he 
would give some interesting results, in the report, that 
had recently been obtained at temperatures varying from 
690 deg. to 720 deg. Dr. Carpenter had only been able 
to obtain one retardation point, but Mr. Kent-Smith 
stated that they—the authors—had certainly obtained 
two. In answer to Professor Harbord as to how much 
the percentage of vanadium and chromium respectively 
was responsible for the physical properties of the steel, 
Mr. Kent-Smith explained that by increasing the amount 
of the latter, a higher stress was obtained, and with a 
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static stress of 38 tons per square inch the steel practi- 
cally keeps the ductility of the raw material. 








MOTOR CARS IN PARIS. 
No. II.* 


Ir the motor car has undergone little alteration during 
the past year, there is less change observable in the 
internal combustion engine than in any other part of the 
mechanism. The many problems that occupied the 
attention of automobile engineers a year ago have been 
dropped, either because they did not seem to offer a 
satisfactory solution or because manufacturers have 
taken no heed of principles which it was thought would 
assist in increasing the efficiency of the petrol motor. 
The building of engines has settled down to a general 
practice, without makers being always able to give any 
definite reasons why one method should be employed in 
preference to another. To take compressions, for in- 
stance, it is evident that high compressions give a greater 
efficiency to the engine, but in the case of motors that 
have frequently to be started by manual labour the 
advantages of the system are somewhat negatived by the 
difficulty of bringing the piston up on the compression 
stroke. It also means that the engine has to be specially 
designed to resist higher strains on all its moving parts. 
If comparatively low compressions have to be used for 
the sake of convenience, some makers have tried to 
improve the engine efficiency by placing the inlet valves 
on the top of the cylinders, so that the explosion will give 
a direct impact on the piston, instead of the charge being 
fired by a horizontal flame irom a side valve chamber. 
In other words, the explosion is more rapid. For the 
same reason, certain makers give a dome shape to the 
combustion space, so as to concentrate the charge over 
the piston. This practice of admitting the gases at the 
top of the cylinder necessitates an arrangement 
of stems and tappets which imparts a somewhat com- 
plicated appearance to the engine, but there are still 
several firms who hold to this system, and argue that it 
gives a higher efficiency. In a general way there isa 
tendency to pay more attention to simplicity by sup- 
pressing long stems and tappets, and the majority of 
motors have valve chambers on each side of the cylinders, 
In the new Belgian Pipe 
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with the valves underneath. 





engines the valves are inclined at an angle of 45 deg. 
from the cylinders, so as to allow of a curved passage for 
the fresh gas entering the cylinder and for the exhaust on 
leaving, the idea being that this offers less resistance to 
the gases than when their direction is changed by the 
usual position of the valves. This is an instance of how 
little things will influence the design of engines, and it is 
really difficult to say how far these attempts to secure 


‘slight advantages by the use of heavier valve gear is 


justified. 

The dimensions of the cylinders remain practically the 
same as they were a year ago. The ratioor bore to stroke 
is usually as 100 to 120, although there is a good deal of 
variation in different types. The Renault engine, for 
instance, having a uniform bore of 100 mm., with a stroke 
varying from 120 to 140 mm. for different powers. The 
only difference in bore is in the 14 horse-power engines, 
of which the dimensions are 90 by 120. The Renault 
practice is entirely opposed to the old theory of the 
“square” engine, in which the bore-and tke stroke are 
the same. This theory has still plenty of partisans, who 
claim that a high angular velocity is favourable to light- 
ness in construction, and there is evidence that several 
makers are tending to shorter stroke engines. The 
situation may be summed up in the fact that makers put 
engines of high angular velocity on their racing mwachires, 
and fit their touring cars with engines running normaliy 
at from 900 to 1250 revolutions a minute. Most of the 
vehicles taking part in the Gordon Bennett race had 
engines running at a much higher angular speed than 
the motors in the pleasure cars built by the same firms. 
Chenard-Walcker build their motors with an unusually 
long stroke, but for racing purposes they are turning out 
an engine with a bore of 150mm. and a stroke of 105mm., 
the cylinders forming a thin shell, so that this 80 horse- 
power engine will not weigh more than the ordinary 
18 horse-power motor. Such engines are not, of course, 
intended to last more than for a single race. The motor 
with a ratio of something like 100 to 120 has obviously so 
great an advantage as regards economy and durability, 
and, so far as experience goes, flexibility due to a better 
utilisation of calories at low speeds, that it does not 
seem as if we are likely to return to the “square” 
motor. 

When we speak of the utilisation of calories at low 
speeds, we refer to the only real progress that has been made 
in the internal combustion engine. The admission of gas 
of a constant quality at all speeds is obtained by a variety 
of carburetting devices, but whether any of them are 
altogether perfect may be open to question. Makers, 
however, are striving to perfect the only way by which 
elasticity can be given to the present type of motor, and 
while it may be doubted whether the explosion motor 
will ever be given a constant torque at all speeds, it is, 
at all events, satisfactory that the engine will run silently 
and can be throttled down to less than 100 revolutions. 
Most of the developments are in the direction of increased 
convenience rather than of actual improvement. It 
is doubtful whether more calories are transformed 
into actual work than was the case with the older 
types of engines. It is estimated that not more 
than 20 per cent. of the calories are thus utilised, 
the remainder being carried away equally by the exhaust 
and the cooling of the cylinders. A higher efficiency 
would doubtless be obtained if makers did not feel them- 
selves called upon to provide the most effective means 
of radiating heat. If the engine could run at the highest 
possible temperature without burning the lubricating oil, 
it would give better results; but, for the sake of simplify- 
ing the cooling arrangement, and avoiding the necessity 
of carrying a large water tank, or frequently renewing 
supplies, manufacturers prefer an active water circulatica 
through a radiator offering the greatest possible cooling 
surface. Seeing that the owner wants a car that will give 
him the least possible trouble, it is perhaps only logical 
that the cellular tank should have come so much into 
vogue, although it is in a fair way of being replaced by the 
ingenious multitubular radiators, which are claimed to 
give a higher cooling efficiency than the honeycomb type, 
without its inconveniences. This excessive cooling, while 
regarded as necessary for the general body of users, who 
can hardly be expected to pay proper attention to their 
motors, is calculated to reduce the engine efficiency, and 
is one of the reasons why there is a tendency to increase 
the powers of motors on touring cars. The most rational 
system of cooling is the circulation of water upon the 
thermo-syphon principle, employed on the Renault and 
Richard-Brasier cars; but, for the sake of convenience, it 
has been found necessary to economise the water supply 
by fitting large radiators, with forced air circulation. One 
of the advantages of the thermo-syphon radiator is that it 
dispenses with the pump, which was at onetime a frequent 
source of trouble; but pumps, carefully designed, and 
capable of being easily taken to pieces for inspection or 
repairs, are now usually driven off the magneto shaft. 

As all the timing and other gear is entirely enclosed, 
makers have to provide special facilities for dismantling, 
and one of the features of the engines at the Paris Show is 
the accessibility of the valves, cam shafts, and ignition 
gear. This is particularly noticeable in the engines of the 
Compagnie de l'Industrie Electrique et Mécanique, of 
Geneva, where the valve stems and cam shafts can be 
removed and replaced in a very few minutes. It is 
evident that this accessibility is becoming an important 
feature in motor construction. It also tends to the 
standardising of engines, and every maker now lays him- 
self out to supply motor parts. The motors are almost 
invariably throttled by a butterfly valve in the induction 
pipe, but the DecauviJle Company throttles by a sleeve 
moving vertically just under the inlet valve, so that there 
is a variable annular aperture around the valve. It is 
becoming less and less the practice to give a variable lift 
to the induction valves, although in the Delaunay- 
Belleville engine both the inlet and exhaust valves are 
given a variable lift, at the same time that there is a 
special type of throttle to prevens any possibility of the 





gases firing back into the carburetter. Such high-class 
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firms as Darriquand and Marre are turning out engines 
for motor cars, and this construction of motors in con- 
siderable numbers by firms specially equipped for the 
work promises to become one of the most interesting 
developments of the automobile industry. 

The show this year differs from previous ones in the 
sense that there is far less variety in the types of motors 
exhibited. As a rule, the two-cycle motors do not offer 
much of special interest. There is, however, something 
distinctly novel in the two-cycle engine exhibited by M. 
René Legro3:, of Fécamp—see Fig. 1. Instead of 
the gases being compressed in the crank case or in a 
separate cylinder, this is done between two pistons, 
one of which is fixed. The fixed piston is carried on a 
hollow vertical arm communicating with the carburetter. 

‘ is covered by a moving piston, with the crosshead 
just clear of the under 
part of the fixed piston 
when the former is at 
the limit of its upward 
travel. On the upward 
stroke the fresh gases are 
drawn through the hollow 
arm up over the fixed 
piston, and are prevented 
from returning by a stop 
valve in the carburetter. 
On the downward stroke 
the gases are compressed 
in the space between the 
two pistons. A pipe from 
the chamber at the bottom 
of the hollow arm com- 
municates with the in- 
duction valve at the top 
of the cylinder, loaded to 
admit the gas at a certain 
pressure. At the moment 
when the piston has de- 
scended, and uncovered 
two large exhaust ports, 
the induction valve opens, 
and the fresh charge 
drives out the remain- 
ing burnt gas. Seeing that there is an appreciable 
lapse of time between the explosion and the admis- 
sion of the fresh charge, there is no danger of pre- 
mature ignition, but the temperature is, nevertheless, 
raised sufficiently to ensure a rapid and thorough com- | 
bustion. Another novel engine is the rotary motor of | 
M. Maillard, which recalls memories of many another | 
invention of a similar kind in the early days oi the auto- | 
mobile industry. The rotary engine appeared to have | 
died out, when it was resuscitated by the one at the Paris 
Show. It is composed of a disc with a circular cylinder 
on its periphery. In this cylinder are four pistons, forming 
segments of a circle. Each piston-rod hinges at an angle 
on @ short arm from the shaft rotating with the engine. | 
Working on the four-cycle system, the motor has four 
induction yalyes and four sparking plugs. The explosions 
take place successively between the pistons, which are 


driven apart, the forward piston giving a positive drive 
to the shaft through the rod on the fixed arm. while the 
backward motion of the second piston is transformed into 
a forward drive by the reversal of the angle forming part 
of the articulated lever. Running at 900 revolutions, 
the engine develops 5 horse-power, and the weight is 
70lb. The double-acting engine has also claimed 
attention, and such a one is the Cote motor, in which a 
long trunk piston runs in a single cylinder having slots 
for the passage of a crosshead, the rods connecting with 
the crank shaft underneath. The only other engine in the 
show possessing special characteristics is the motor of the 
Vagenfabriks-Aktiebolaget of Sidertelge, Sweden, in which 
the compression is kept constant by a variable admission 
of air that is isolated, as it were, from the incoming 
charge. This motor was illustrated and described in our 


Fiz. 1—THE LEGROS ENGINE 


report of the Paris Show last year. Since then tests have 
been carried out in Sweden showing that the consumption 
varies with the load, without any appreciable variation of 
speed, from 1°338 kilos. of petrol under light load to 
2°79 kilos, under full load in a motor with a bore and stroke 
of 120 mm., and running at from 640 to 655 revolutions a 
minute. In ordinary petrol motors, with necessarily 
varying compressions, there is no such relative economy 
of consumption under light loads. 

The use of paraffin, alcohol, and other “ safe” fuels has 
not been making much headway. Plenty of theories have 


been put forward to prove that the heavier oils and | 


alcohol are more suitable for internal combustion engines 
than petrol, and there is no doubt that the petroleum engine 
is destined, at some time or another, to replace the spirit 


| motor. But despite its undoubted advantages the paraffin 


engine has not been able to overcome the insuperable 


drawback, from the automobile manufacturer's point of 
view, of not being easily started when cold. The 
carburetter must be warmed with a plumber’s lamp, or 
the engine must be started with petrol and then turned 
on to paraffin. Besides, it cannot be said that any of the 
paraffin carburetters now on the market give entire satisfa 

tion, although one or two of them certainly give promising 
results. It is probable that the indifferent performance of 
paraffin is due less to the carburetter than to the engine 
itself. We have before pointed out that there is a distinct 
difference between the action of the petrol motor and the 
paraffin engine, for while one is a purely explosion motor 
the other may be regarded as a rapid combustion engine. 
which depends for its successful working upon the total 
burning up of the by-products.’ ‘So long as it was left to 











Fig. 2-THE TURGAN MARINE MOTOR 


automobile builders to decide whether or not petrol should 
be replaced by paraftin, this latter can hardly be said to 
have been given a fair chance, for the motor car maker 
would have nothing to do with paraffin when he found 
that it would necessitate slightly heavier engines and 
would become intolerable in the event of a defective 
mixture, resulting in a black and evil-smelling exhaust. 
If the motor car maker can do without the paraffin 
engine, the same thing cannot be said of the builder of 


| motor boats. This latest development of the automobile 
| industry has been one of the most remarkable features of 
| the past year. 


The display of motor boats in the Horti- 
cultural Palace annexe is a large one, and there is no 
doubt that the building of craft propelled by internal com- 
bustion engines will grow enormously in the future, if only 
it be found possible to obtain suitable paraffin motors. 
This is the only thing that is standing in the way of a 
more active expansion of the industry. The paraffin 
engine is therefore being seriously taken in hand by 
engineers, one of whom, M. Turgan, is exhibiting at the 
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Paris Show a paraffin marine motor developing about 
150 horse-power at 550 revolutions a minute—see Tig. 2. 
It has a bore of 200 mm. and a stroke of 250 mm. The 
weight of this engine is nearly a ton. There is a separate 
carburetter for each pair of cylinders. It is placed 
inside the exhaust pipe, and the cil is sprayed by a pump. 


The engine is started by an electric motor through worm | 


gearing, this motor, of course, subsequently re-charging a 
small battery employed for the purpose. The engine is 
reversed by altering the position of the cam shaft. 

After all the inducements that have been held out by 
the French Government to develop the alcohol engine it 
is a little disappointing to find that absolutely nothing 
further has been done with the agricultural spirit. Races 
have been held, shows organised, and special prizes 
offered as an encouragement to engineers to design 
sarburetters and engines capable of running successfully 
and economically with alcohol. The result of four years’ 
effort is that there is not a single alcohol engine in the 
Paris Show. The interest in alcohol has entirely died 
out. It is true that makers of paraffin carburetters 
claim that they are equally suitable for alcohol, but while 
the carburetter is the vital part of the motor the design 
of the engine also accounts for a great deal in the proper 
utilisation of alcohol, and there is little encouragement to 
build aleohol engines when the cost of the spirit is about 
the same as petrol and is appreciably higher than the 
cost of paraffin, which is a much more satisfactory fuel. 








GERMAN BATTLESHIP 
DEUTSCHLAND. 


On November 25th we described in some detail the most 
recent addition to the German navy. By the courtesy of 
Messrs. Krupp, her builders, we are now enabled to illustrate 
the ship by an engraving from a photograph taken from a 
scale model, and as she was launched, and, for the conveni- 
ence of our readers we reproduce her principal dimensions. 

She was built on one of the covered slips of the 
Germaniawerft, and her principal dimensions are the same as 
those of the Braunschweig class, of which this vessel herself, 
only recently put into commission, and also the Hessen, 


THE 


approaching completion, were likewise built at the 
_Germaniawerft. 
Length between perpendiculars 121-5 m. 
Maximum breadth .. .. .. 22-2 m. 
DURUM ce ks cee. 00 7-65 m. 
Displacement... .. if 18,200 tons 


Armour.—The belt has 225 mm. thickness amidships and 
100 mm. at the ends. The armoured deck extends from fore 
to aft, its sides slope and join the lower edge of the belt. 
There is, besides citadel armour, a battery deck casemate 
covered in by a protective deck. 
and the commanding organs there are two conning towers, 
fore and aft, of 300 mm, and 140 mm, respectively. 


To protect the commander | 





Armament— 

Four 28 cm. guns in 280 mm. turrets fore“and aft. 
Ten 17 cm. guns in the central casemate. 

Four 17 cm. guns in separate casemates. 
Twenty-two 8-8 cm. guns. 

Four 3-7 cm. automatic guns in the fighting tops. 
Four § mm. machine guns. 

Six submerged torpedo tubes. 

The propelling machinery of the new ship consists of three 
triple-expansion engines, intended to indicate 16,000 horse- 
power and to give a speed of 18 knots. The steam generating 
plant, comprising six cylindrical and eight water-tube boilers, 
on the Schulz-Thornycroft system. 

The coal capacity is normally 700 tons; by filling the 
reserve bunkers, however, it may be raised to 1600 tons. 
The double-bottom compartments are fitted to carry 200 tons 
of tar oil, likewise available for fuel. 

The vessel is intended to be a flagship, and provides quarters 
for a staff of 35 officers and 35 warrant officers, 16 ensigns, 
and 656 men. 








THE USE OF INDIA-RUBBER GLOVES. 





In a case which came before Mr. Justice Darling at the 
Leeds Assizes on December 8th, a point arose which is of 
some interest to those who employ workmen who are exposed 
to the risk of electric shock from naked conductors. It 
appeared that the plaintiff was employed to paint certain 
electric tramway standards near Dewsbury. Owing to the 
fact that trams were running; the usual form of insulated 
derrick could not be used, and the plaintiff was compelled to 
reach the upper part of the standard by a ladder.. While 
painting the bracket he accidentally touched the Tive wire, 
with the result that he received a severe shock. This caused 
him to fall to the ground. Both his arms were broken. He 


then brought an action against his employer, a journeyman | 


painter, alleging that he had not been warned of the danger. 
He also alleged that if the defendant had taken the precaution 
of supplying gloves made of india-rubber, the accident could 
not have happened. 
warned the plaintiff not to touch the live wire. He also 
alleged that he had himself painted over 1000 standards, and 
had never had an accident. With regard to india-rubber 
gloves, he had heard of such things, but did not think it 
necessary to supply them. 

In summing up to the jury, the learned judge said 
that in considering whether the defendant had not supplied 
his workmen with proper appliances, regard must be had 
to the state of knowledge amongst persons of his class. 
‘‘Tt may well be,’”’ he continued, ‘‘that the President 
of the Royal Society would look upon india-rubber gloves as a 
necessary precaution ; it does not follow that the defendant 
must do so.’? His lordship also pointed out that ten years 
hence the use of india-rubber gloves might have become so 
general that it would be clearly negligence for an employer 
not to provide them. 

In the event the jury found that the defendant was guilty 


The defendant asserted that he had | 


| of-negligence, but that the plaintiff was guilty of contributory | 





negligence. This resulted in a judgment for the defendant. 
It will be noticed that upon the question whether the 
defendant was negligent, the jury seemed to take a view 
favourable to the plaintiff. In other words, they seemed to 
think that india-rubber gloves ought to have been provided. 
While we may not agree with such a finding, the point is one 
which may be decided in the same way by other juries here- 
after. Those who employ workmen in the neighbourhood of 
switchboards may be well advised to take the precaution of 
having india-rubber gloves ready for use. In the case under 
review, proof of the fact that the defendant had supplied this 
means of protection would apparently have been a complete 
answer to the action. 








BRADFORD ENGINEERING SocteTy.—On Wednesday evening last 
week, at the City of Bradford Technical College, a paper was given 
by Mr. Edwin Kenyon on ‘ The Transmission of Power by Ropes.” 
After comparing the driving arrangements of Boulton and Watt in 
the early days of the steam engine with the rope drive of modern 
times, he discussed briefly the system of electrical transmission, 
and then proceeded to the subject of the frictional losses in spur 
gearing, and its liability to breakdown. The efficiency, relative 
cost, and durability of belt driving having been touched upon, he 
entered into a full description of the general system of rope driving, 
and its applicability to the awkward conditions which sometimes 
obtain in factories, viz., shafts at right angles, driving round 
corners, shafts. out of parallel, vertical drives, &c. The relative 
merits of manilla, Egyptian cotton, and American cotton, for ropes, 
with the methods of manufacture, were next given, and an interest- 
ing table was shown of the powers which ropes of various sizes 
would transmit at different velocities. The lecture was illustrated 
by about 100 slides, and a good discussion followed, in which the 
President—Professor G. F. Charnock—Messrs. Wilson, Hiles 
Wigglesworth, and Carter joined. 


Guascow TECHNICAL COLLEGE ScrenTIFic Socrety. — The 
thirteenth annua! dinner of this Society was held in the Grosvenor 
Restaurant, Glasgow, on the 17th inst., under the presidency of 
Mr. R. D. Munro, M.I. Mech. E. About eighty gentlemen were 
present, including Professor Watkinson, of the Technical cng ~ 
Mr. Charles Day, general manager of Mirlees, Watson and Co.; 
Mr. A. G. Strathearn, Mr. Frank B. Lee, &c. In proposing the 
toast of ‘‘The Technical College,” Mr. Day spoke of technica! 
education for engineers, and remarked that many young men left 
a technical college with the belief that they were engineers or 
chemists, and if they had had a successful college career they 
expected that comparatively uneducated men engaged in the same 
trade should bow down to them. Fortunately, it did not take 
very long to. disillusionise them in that respect, and when they 
were disillusionised they soon became useful. Contrasting the 
systems of technical education in Germany and Great Britain, Mr. 
Day said time alone could prove which was the more effective, but 
he inclined to the opinion that the British methods were superior. 
In Germany there were no evening classes, but he believed that 
the evening classes had done more for Great Britain than the day 
classes had done for Germany. The latter were very expensive, 
and it was only the sons of at least moderately well-to-do people 
who could afford to attend them. The bulk of the working men 


in Germany were not technically educated ; there was a far larger 
proportion of men in Great Britain who had reeeived at least 4 fair 
technical education, 
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THE ENGINES OF THE NEW PASSENGER 
STEAMERS FOR THE THAMES. 


As promised in our issue of December 2nd, we are now | 
enabled, by the courtesy of the Thames Ironworks Company, 
to give illustrations, consisting of a plan and side elevation, 
of the engines to be fitted in the new steamers intended for 
the passenger service on the river Thames, between Green- 
wich and Hammersmith. 

Premising that these vessels are to be 130ft. long, 16ft. 6in. 
beam, and 2ft. 10in. draught when loaded, and their intended | 
working speed at that draught 12 statute miles per hour, the | 
motive power to attain that speed in regular service is to be | 
obtained in each vessel by an engine—as shown in our illustra- | 
tion—of the diagonal two-cylinder compound type, driving a 
pair of paddle-wheels, 10ft. 6in. diameter over the floats; the | 
cylinders being 16in. and 3lin. diameter by 2ft. Gin. stroke ; | 
the working pressure is to be 1151b.; and the engines, when | 
ranning at a speed of 55 revolutions a minute, are expected | 
to develop 270 indicated horse-power. 

The engine, it will be seen, consists of three A-shaped cast 
iron frames carrying the main crankshaft bearings, the 
frames being securely bolted at their feet to seatings worked 
up from the vessel’s frames, and at their heads to the sponson 
beams as usual. The cylinders are placed as shown, in an 
inclined position forward of the paddle shaft, the high- 
pressure being on%the port side of the vessel; the piston-rod 
guide bars, which are of forged steel, on both cylinders 
forming the connections between them and the main bearing 
frames. The main crank shaft is of wrought steel 67in. 
diameter, forged in one piece, having a coupling flange at 
each end as shown for connecting up to the paddle-wheel 





shafts, which are also of steel. 
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The surface condenser, which is cylindrical in form and of 
light construction, is placed athwartships as shown, between 
the legs of the main bearing frames, its shell being built of 
Muntz metal plates riveted together and joints sweated, and 
its water ends of copper; the tubes, which are of brass, will 
be fitted into the tube plates with screwed glands and tape 


| packing. The cooling water is supplied by an independent 


centrifugal circulating pump, a small auxiliary air pump 
being driven off the same engine. The main air pump, 
which is of the Edwards type, and which will be seen in the 
plan and side elevation, is placed aft of but on the centre 
line of the high-pressure cylinder, is driven by link and lever 
gear off the high-pressure connecting-rod, the feed and bilge 
pumps being also actuated by the same gear. The paddle- 
wheels, which are of the feathering type, have arms and rims 
of wrought iron, the wheel bosses being of cast steel, secured 
to the paddle shafts by steel pins. The floats are of American 
elm, the working pins of steel cased with gun-metal, and the 
arm bosses and radius rods bushed with lignum vite. 

Steam is supplied by an ordinary marine cylindrical boiler 


Swati 


equipment also includes a steam steering engine, an electric 
light engine and dynamo, an auxiliary feed engine, anda large 
reserve feed-water tank. Of the service in the near future 
intended to be performed by the new passenger Thames 
river steamers, under the egis of the London County Coun- 
cil, we may have something to record in a later issue. 








THe Leeps UNIVERSITY ENGINEERING Socrety.—At the last 
meeting of this society, Mr. C. E. Stromeyer, in a highly technical 
paper, discussed ‘The Difficulty of Attaining Maximum Efficiency 
of Boilers without Injuring Them.” He remarked it was easy to 
state the problem in its simplest form, but it grew more and more 
difficult when practical experiences are called in for assistance. 
When complete combustion is obtained with only a requisite air 


| admission, the heat of the boiler furnace is sufficient to melt 


lof the return-tube type, 9ft. diameter by 8ft. Qin. long, | 


having 700 square feet of heating surface and 25 square feet | 
of fire-grate area ; Howden’s system of forced draught being | 


applied, with aspecial spark arrester uptake. 
fan and engine are placed in the stokehold for the supply of 
air to the furnaces through the Howden apparatus, which 
delivers it to the fires considerably raised in temperature. 


For the ready handling of the main engine a Brown’s steam | temperatares due. tominimam sir 


| effects are due to sediment, grease, scale, &c. 


starting engine is fitted—seen in illustration on the port side 


of the plan—having a by-pass valve to the low-pressure | 
A silent blow-off to the condenser is also | 


cylinder receiver. 


An independent , 


osmium, and with twice that quantity of air a temperature of 
2527 deg. Fah. is obtained, These high temperatures are reduced 
in practice by using about twice the theoretical amount of air, 
which is heated initially before entering the furnace. This ex- 
pedient is not available for marine boilers, and the British 
Admiralty have adopted a modification of the Belleville boiler, in 
which the flames, after passing one nest of tubes and being thereby 
killed, are admitted to a second combustion chamber, and then 
pass through a second nest of tubes. The lecturer examined the 


| question of the effects of high temperatures on boiler working, the 


| leakage of water tubes, and the distortion of tubes and plates, 


| 


In 
conclusion, he said it is highly desirable to ascertain if boiler 
troubles and mishaps are inseparably associated with high furnace 
mission, or whether these bad 
He suggested that 
possibly some impurity could be added to the water so as to give 
a stronger cooling effect on the boiler plates than at present. A 


fitted to carry off any steam that may have accumulated | discussion followed the lecture, and Mr. Stromeyer was accorded 


during brief stoppages at the river piers. 


The engine-room hearty vote of thanks. 
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RAILWAY MATTERS. 


Aw extension of the Colchester Corporation tramways, 
timated to cost about £8000, has been decided upon. 


Tur traffic receipts of the Geneva Tramways Company 
for the month of November, 1904, were 168,358f , an increase on 
1003 of 14,4708. 

Tue work of constructing a railway on the Ivory 
Coast between Petit Bassam and Eryma Koulie, a distance of 110 
rvilos, is now in hand, and is expected to be completed in two 
years. 

THERE is only one railway bridge in Ceylon with spans 
.f 150ft., and that is over the Kala Oya, the boundary between the 
\orth-Western and the North-Central Provinces. It has, however, 
nly two spans of 150ft. 


For the purpose of facilitating the transport of freight 
between the various railway stations of the capital, the Russian 
Ministry of Ways of Communication has decided to order a number 
«{ automobiles for the use of the State railways having termini in 
st. Petersburg. 


Tue collective length of line in the seven large French 
railway systems—the Nord, Est, Ouest, Orleans, P.L.M., Midi, and 
Etat—has increased in nineteen years by 9347 kiloms. = 5808 miles, 
viz., from 27,959 kiloms, = 17,373 miles in 1884 to 37,306 kiloms. 

23,181 miles in 1903, 

ue New York Subway finished its first month of 
operation on November 26th, having carried about 6,000,000 
passengers, The daily average of traffic, not counting the Lenox- 
venue branch, which opened only a few days ago, was 201,318, 
showing daily average receipts of £2013, 


Tat Russian South-Eastern Railways have decided to 
order 1000 goods wagons and fifteen locomotives, Russian trade 
generally is suffering greatly from the lack of trucks, as so many 
have been sent out with freight for the troops in the Far East. The 
sugar industry is suffering especially in this respect. 

Tue directors of the Midland Railway have appointed 
Mr. Henry Evans, goods manager of the Glasgow and South- 
Western Railway, to succeed Mr. W. E. Adie as goods manager 
of the Midland from March Ist next, Mr. Eaton, superintendent 
of the Midland Railway line, who has been with the company 
nearly forty-three years, has resigned. 


Tar decision of the directors of the Great Northern 
Railway Company to invite locomotive builders to construct engines 
for trial on the Great Northern lines is being given effect. A con- 
tract has been placed with the Vulcan Foundry, Limited, of Newton- 
le-Willows, for a large express engine of the four-cylinder com- 
pound type, and it will be completed in time for experimental 
purposes next summer, 


THE Streets Committee of the City of4.ondon Corpora- 
tion have decided to adjourn until the New Year the further 
consideration of the application of the London County Council for 
sanction to their proposal for connecting the present tramway 
termini in Blackfriars-road and Westminster Bridge-road by the 
construction of double-track tramways over Blackfriars and West- 
minster Bridges and along the Victoria Embankment, 


Accorp1nG to the report of the Barsi Light Railway for 
the year, the ber of p gers was 73,104, and of goods 
57,562 tons. As compared with last year, there is an increase of 
23,018 tons and Rs. 50,810 in goods traffic, and of Rs. 4581 in 
passenger traffic and sundry receipts, a total increase of Rs, 55,392, 
while the increase in working expenses amounts to Rs. 14.538, 
The percentage of working expenses on grosa receipts was 55-85 
against 71-05 for the previous year. 


An important arrangement has been arrived at between 
the London and South-Western and the Great Western Railway 
companies, On and after January Ist, ordinary and tourist tickets 
issued for Exe‘er, Plymouth, and Devonport at Waterloo and 
Paddington will be available for return by either the London and 
South-Western or the Great Western route. A similar concession 
is made for the return journey on ordinary tickets issued at Devon- 
port, Plymouth, and Exeter, for Waterloo and Paddington. 


Durine the past year a quarter of a million parcels 
were carried on the Bradford trams. It is hoped that by the new 
year a scheme will be in operation which will enable the tramways 
committee to cope with a very much larger number. The cars will 
not be the only vehicles used for the collection and delivery of the 
parcels, but full advantage is to be taken of the adaptation of the 
petrol motor to this class of work. Three capacious vans will cope 
with all the traffic within a radius of half a mile from the Town 
Hall, 


Tue Correctional Tribunal delivered judgment on 
Saturday in the case arising from the disaster which occurred at 
the Couronnes station of the Paris Metropolitan Railway in August, 
1903. The guard of the train and the station-master were each 
sentenced to a month’s imprisonment under the First Offenders 
Act, and directed to pay 2000f. damages, while the motorman was 
ordered to pay a fine of 3000f , and another guard one of 2000f. 
The railway company is declared to be liable with regard to the 
claims arising out of the case. 


In Chicago, recently, there has been considerable agita- 
tion concerning the noise made by the elevated railway trains in 
passing over the loop terminal line in the downtown business 
district. A public inquiry upon the matter was recently held, and 
a plan for reducing the noise was submitted by Mr. J. B. Strauss, 
consulting engineer. This plan was substantially to encase the 
steel structure in concrete, and to lay the rails on longitudinal 
timbers in concrete troughs, with a cushion of sand or asphalt 
between the timber and the concrete. 


Ir has been proved on the Danish State Railways that 
when a given type of locomotive, which can run up to 24,850 miles 
on a given track without having the wheels turned up again, was 
run on a lighter track, it could hardly do 18,640 miles. Con- 
versely locomotives which run on a stiffer track give a better 
mileage. It was all the easier to investigate this point on the 
Danish State Railways, as there are different lines with rails 
weighing 44-31b., 63-51b., and 75-6lb. per yard respectively, 
and locomotives with wheel loads of 3-9, 4-9, and 6-4 English 
tons. 


Tue locomotive testing plant established and operated 
by the Pennsylvania railroad system in the Transportation Build- 
ing at the World’s Fair made a remarkable record on Thanksgiving 
Day. Three tests were conducted which were the most satisfactory 
of any which have yet been made,- The locomotive under test was 
the Cole four-cylinder balanced compound. The first test was run 
continuously for two hours ata speed of 57 miles per hour. The 
second test continued for an hour and a half at a speed of 66 miles 
per hour. The third test was for a full hour at the remarkable 
speed of 75 miles. 


THe number of women employed on the Russian 
railways is increasing. According to the latest official returns 
there are now working on the twenty-five Russian State Railways 
no less than 22,000 women as gatekeepers, clerks, telegraphists, 
&e. The average wage varies from 130 to 135 roubles yearly, or 
from £13 16s, 3d. to £14 63, 10d. The extremes are very great. 
Thus, the women clerks receive on an average from 450 roubles to 
460 roubles, or about £48, while the women attendants at the 
stations are paid only 40 roubles, or £4 5s, a year, in addition to 
free lodging and a few extras, 
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NOTES AND MEMORANDA. 


Tur dead-weight of live people in dense crowds may 
go up to above 150 Ib. per square foot of floor, area, or will equal 
29in. of water. 


Aw Sft. steel chimney, 230ft. in height, has just been 
completed and will be erected in Mexico, This will be the highest 
steel chimney in America, 


To prevent corrosion of copper pipes by contact with 
sea water the addition of 0-5 per cent. arsenic i#recommended. 
Phosphorus in iron acts similarly. 


FRANCE exported automobiles to the value of 49,476,000f. 
= £1,979,040 during the first eight months of the present year, 
against 36,476,000f, and 19,891,000f. during the corresponding 
periods of 1903 and 1902 respectively, while her imports of motor 
cars were insignificant. 


Tue largest ferryboats in the United States are those 
which ply between Oakland and San Francisco, _ The first of these 
was built in 1898. She is propelled by triple-expansion engines, 
is 284ft. long, 64ft. bedm, 17ft. depth of hold, 1945 gross tons dis- 
placement, and has seating accommodation for 1700 persons. 
She has a dining-room and other similar accommodation, 


Durtrc November Scotch shipbuilders launched 24 
vessels, of about 28,270 tons gross, as compared with 27 vessels, 
of 43,495 tons gross, in October, and 21 vessels, of 29,219 tons 
gross, in November last year. In the eleven months Scotch 
builders have launched 293 vessels, of 388,674 tons gross, as com- 
pared with 266 vessels, of 406,292 tons gross, in the corresponding 
period of last year, 


AccorpinG to Sir James Dewar, by utilising wood 
charcoal at a low temperature as a gas absorber, and cooling a 
tube of helium by means of liquid hydrogen, it has been shown 
that the boiling point of helium must be about 6 deg. absolute 
temperature, he existence of very small quantities of helium 
has been proved in the gases in solution in rain water, in sea 
water, and even in the water of the Thames, 


A pam is being built at Lake Cheesman in connection 
with the water supply of Denver. At the bottom the width of 
the cafion across which it is built is only 30ft.; at the level of 
the road over it is 710ft.; the bottom thickness of the dam is 
176ft., while at the top it is 18ft thick. The height at the centre 
is 227ft., and the upstream face is curved toa radius of 400ft. It 
is built of granite set in Portland cement mortar. 


Tue prize of 50,000f. = £2000, founded by Henry 
Deutsch and Ernest Archdeacon, will be awarded to the owner of 
the first atrial appliance, without balloon, that accomplishes the 
distance of a kilometre, or about five-eighths of a mile, without 
touching earth, in presence of the committee appointed by the 
Aéro Club of France, from the secretary of which, 84, Fanbourg 
Saint-Honoré, Paris, the conditions may be obtained. 


ENGuIsH shipbuilders in November put into the water 
30 steamers, of about 70,064 tons gross, against 25 vessels, of 
64,341 tons gross, in October’; 25 vessels, of 59,270 tons gross, in 
November last year ; and 25 vessels, of 49,360 tons gross, in 
November, 1902. During the past eleven months English builders 
have launched 288 vessels, aggregating about 679,780 tons gross, 
as compared with 272 vessels, of about 562,851 tons gross. 


Tue fire loss of the United States and Canada for the 
month of November shows a total of £2,303,000, which is about 
£400,000 less than the sum chargeable against the same month of 
last year, but about £200,000 more than the figures of November, 
1902. The total fire loss for the eleven months ended November 
30th, 1904, is estimated at £46,588,340, as compared with 
£27,600,000 for the first eleven months of last year, and £26,920,000 
for the corresponding period of 1902. 


One of the most important processes now used for 
waterproofing dress materials is on the lines of the old alumina 
rocess. In this case the factor used is resin, dissolved in a large 
ulk of petroleum spirit. The fabrics to be proofed are passed 
through a bath of this solution, and dried to drive off the solvent. 
Following this, the goods are treated by pressing with hot polished 
metal rollers. This last process melts the small quantity of resin 
which is deposited on the cloth and leaves each single fibre with an 
exceedingly thin film of resin on it. 


A SENSITIVE fire-alarm which has been brought out by a 
Danish inventor, only acts when asudden wave of heat is generated. 
A U-tube, 4in. high, is filled with mercury, the upper parts con- 
taining sulphuric ether, and both ends being cloeed. One side of 
the tube is covered witha non-conducting material. An even and 
gradual rise of temperature warms the entire apparatus, but a 
sudden heat, as in fire, vaporises the ether under the tunpro- 
tected glass, forcing down the mercury, and ringing an electric 
bell by the closing of a local contact. 


Buenos Ayres, the progressive capital of Argentina, is 
the most important seat of electrical industries in South America, 
and has six large railway, lighting, and power companies. The 
power stations are in the outlying districts of the city, and current 
is generated and distributed at voltages ranging between 1000 and 
6000 volts, which is stepped down for use by means of trans- 
formers placed in sub-stations and cellars. ‘The cost of power 
varies from 1d. to 7d. per kilowatt-hour, depending on the quantity, 
voltage of supply, and location of the consumer. 


In a paper recently published in the Revue Technique 
M. L, Levi makes the following comparison between the calorific 
values of different fuels used in internal combustion engines :— 
British thermal units per pound—Methylated alcohol, 10,620 ; 
methylated alcohol mixed with 50 per cent. gasoline, 14,200 ; 
crude American oil, 19,630 ; refined American oil, 19,880. The 
mixture of methylated alcohol can, it is stated, be used as easily as 
ordinary gasoline, but with unmixed gasoline it is y to 
warm up the carburetter a little before starting, as the alcohol 
does not vaporise readily enough below a temperature of 68 deg. 
Fah. 





A REMARKABLE saving in changing a plant from coal- 
consuming steam engines to oil engines has been experienced b 
an electric light and power company at Key West. The fuel bill 
of the company has been reduced from over £4800 per annum to 
under £1200. The enormous gain from the use of the oil is par- 
tially explained by the previous extravagant or wasteful use of the 
coal. The plant consumed upon an average 5 |b. of coal per kilo- 
watt-hour, and the coal cost 20s. per ton. The water supply was 
bad, and the maintenance of boilers and condensing apparatus was 
troublesome and expensive. The oil now used costs 3 cents a 
gallon, the consumption is -7 lb, per kilowatt-hour. 


A parPeR on the use of dry air in blast furnaces was 
read recently before the Paris Academy of Sciences, by M. Herin 
le Chatelier. The economy claimed for the use of dry air is 
ascribed by the inventor of the process to the fact that the moisture 
of the undried air transforms a certain proportion of the coke into 
hydrogen and oxide of carbon. From the figures of the amount of 
water removed, it is possible to calculate exactly this loss; it is 
5 per cent., or only one-fourth of the amount claimed. It is 
certain, then, either that the economy claimed is incorrect, or else 
that the true cause is to sought for elsewhere. The author 
shows that the quality of the iron produced, especially as regards 
its sulphur impurity, is an important factor, and that when the 
sulphur is to be kept down to a certain percentage, the economy 
of fuel claimed by Gayley may be real, 





MISCELLANEA. 


GERMAN agricultural implement makers have received 
lately large orders from Siberia through agents at Warsaw. 


Tue Russian Ministry of Finance has made a grant of 
£10,625 towards the cost of building a river harbour at Chere- 
povetz, 


Tue Workington Council have applied for an extension 
of time for carrying out the provisions of their electric lighting 
order, 1901. 


An inquiry has been held into the application of the 
Erith Council for sanction to borrow the further sum of £20,000 
for the purposes of the electricity undertaking. 


GREENWICH footway tunnel was originally estimated to 
cost £70,500. The actual expenditure upon it to date has been 
£121,336, and the total estimated outlay is £180,115. 


Tue erection of a new bridge at a cost of £2000 at 
Llanfair Caereinion, Montgomeryshire, is to be proceeded with. 
The county surveyor is preparing the necossary plans and estimates. 


NOTWITHSTANDING the depression which until the last 
few weeks has existed inthe Lancashire cotton trade, we learn that 
a new cotton mill to hold at least 50,000 spindles is to be erected 
at Heywood. 


SatisFacrory trial surveys have been made, and steps 
are being taken to raise £3,200,000 for the construction of a line 
of railway under the Bernese Oberland, which is to join the 
Simplon Tunnel line. 


Ir is reported that Sir Theodore Angier has said that 

lans are ready for a new canal, to be cut through the Isthmus of 

Suez, parallel with the existing one, which would cost only 
£6,000,000 to construct. 


Tue Yarmouth Corporation have decided to grant a 
rebate of 4d. per unit on the present charge of 24d. per unit for 
the supply of electric energy to the Tramways Committee after a 
consumption of 100,000 units. 


Tue United States armoured cruiser Tennessee was 
launched on December 3rd at the Cramp shipyards, Philadelphia, 
Pa. She is of 14,500 tons displacement, and will be one of two of 
the most powerful cruisers in the American navy. 


Surveys and estimates relating to the cutting of a 
canal on the Ivory Coast between the Comoe River and Assinie 
have already been made, and a concession to a private syndicate 
for this work has been granted by the Government. 


Ir is understood that orders are about to be issued 
from the War-office for the expenditure of two and a-half millions 
sterling in connection with the re-armament of the Roya! Horse 
and Royal Field Artillery at home and abroad. It is stated that 
the work will be divided between Woolwich Arsenal, Sir Willicm 
Armstrong and Co., Elswick, Vickers, Sons and Maxim, Erith. 
and Cammell and Co. 


Tue development of the gold mines on the Ivory Cast 
is being pushed forward, and the engineers are unanimously of 
opinion that this colony is a rich mineral country. In the eastern 
portion of the colony the most extensive works are being carried 
on, namely, in the Sanwi and Indenie districts. Shafts to the 
depth of 100ft. have a been sunk, and great hopes of a 
crushing mill are entertained for one of the properties for next 
season. 


In the latest and most economical way of gathering 
rubber in New Guinea the natives tap the rubber trees and smear 
the gum in layers over their bodies. The heat of their bodies 
and the sun dry the solution up, when ‘‘they march off like 
mechanical rubber dolls to the dealers, where they are stripped 
and released, to gather more of the valuable gum.” An india- 
rubber credulity is suggested as a necessity in reading this item 
of news, 


Tue Admiralty have placed orders with Vickers, Sons 
and Maxim for ten additional submarines of B1 class, one of which 
recently went through highly successful evolutions in deep water 
outside Barrow harbour. The new submarines embrace all improve- 
ments suggested by Admiralty officials from the information gained 
in trials and experiments made with the existing submarine flotilla. 
The new class of submarines are considered by far the best of any 
yet built by any Power. 


An explosion occurred early on Saturday morning at 
the Ebbw Vale Iron and Steel Works, the result of the molten 
metal in the No. 2 blast furnace breaking through the bottom of 
the furnace and reaching the water culverts beneath. The shock 
of the explosion was felt in the town, and many windows were 
broken in the surrounding district. Many of the adjacent build- 
ings belonging to the works were damaged. It is remarkable that, 
although workmen were near the furnace at the time of the explo- 
sion, no one was injured. 


THE machinery trade of Cuba is almost entirely con- 
trolled by the United States, which furnishes 75 per cent. of the 
total imports, the United Kingdom following with 14 per cent., 
and the remainder being divided between Belgium, Germany, and 
France, The imports of British machinery are nearly double what 
they were in 1902, but they are restricted to a very few items. 
The United Kingdom supplies 17 per cent. of the sugar-making 

lant. In electrical machinery, pumps, boilers, and locomotives, 
ritish manufactures are scarcely represented at all. 


Tue Works Committee of the Mersey Docks and 
Harbour Board last week submitted a recommendation to spend 
£41,000 in deepening to 19ft. 6in. below the old dock sill the 

reater part of the body of the Queen’s Dock, with the view of 

aor the branch dock into effective use. They also recom- 
mend the expenditure of £7300 in constructing « roadway and 
laying down railway lines from the Hornby Dock to a gateway 
which gives access to the dock estate from Fort-road, Seaforth. 
The proposal, which is unopposed, will be considered at the next 
meeting. 


THE numerous experiments which have been made 
down to the present time, some of them on quite an extensive 
scale, have clearly shown that a superior class of cotton can be 
raised in Cuba. The only question which remains to be decided 
is whether there is sufficient labour available at reasonable prices 
for picking the cotton if planted in considerable quantity. Should 
no serious difficulty be experienced in this direction, there is every 
reason to expect that the industry will soon come to be of great 
importance, and that large shipments will be made to the United 
Kingdom. 

Tue Committee of the Mediterranean Challenge Cup for 
motor boats has further decided that (1) as the boats will be 
decked, the dimensions of the hulls and the power of the motors 
is not limited ; (2) only internal combustion, instantaneous steam 
generation, or electric motors will be admitted ; (3) the speed at 
trials in calm weather must not be less than 12 nautical miles per 
hour; (4) renewal of the oil supply, except at the regulation 
points of touching, is forbidden under penalty of disqualification ; 
and (5) the crew of each boat must consist of at least five men, 
including an experienced sailor, approved by the committee, and 
a sea-going engineer. Besides the Mediterranean Cup for the 
boat that makes the distance between Algiers and Toulon, vid 
Mahon, in the shortest time, special prizes and certificates will be 
granted for various qualities. 













rondo ree Rie 






















































































































0 prem el  a  oa 





ONIGTING YHOLVYHSNaD A¥ZTIVS 3AIVA 390INIS 


Dec. 23, 1904 














NO ee ye 
- we Yq, prs 
=o ¢ pe «% a 4 yi va 
ti -_ : “~ — 
mI RS be Aa * a a “4 
Ra 


“eee 
4 
~ 


~G |i 
e | 
ra | 
Ii 
= | 
o 
z | 
of 
| 
ty || 
BH 


‘% 























(8%9 abvd sas woNdLwoKp 10,7) 


ATVII ‘ODNIdUAL LV. NOILVLIS HWamod 9IULOLTA-OUdGAH 











Dec. 28, 1904 


THE ENGINEER 


623 














TORBIGN AGENTS FOR SALE OF THE ENGINEER. 


AVSTRIA.—F. A. Brocxuans, 7, Kumpygasse, Vienna, 
(AINA.—KELLY AND Watsn, Limirep, Shanghai and Hong Kong. 
PRANCE.—BOYVEAU AND Curvitiet, Rue de la Banque, Paris. 
GERMANY.—ASHER AnD Co., 18, Unter den Linden, Berlin, 

F. A. Brocknavs, Leipzic ; A. Twerrmever, Leipzic. 
INDIA.—A. J. ComMBRIDGE AND Co., Railway Bookstalls, Bombay. 
JTALY.—LOgSCHER AND Co., 807, Corso, Rome ; Bocca Frergs, Turin. 
JAPAN.—KELLY AND Watsu, Linirep, Yokohama, 

Z. P. Marnuya anv Co., 14, Nihonbashi Tori Sanch 
RUSSIA.—C. RickER, 14, Nevely Prospect, St. Petersburg. 

§, AFRICA.—W. Dawson & Sons, Limrrep, 7, Sea-st. (Box 489), Capetown 

Gorpon anv Gotcu, Long-street, Capetown. 

R. A. THompson AND Co., 88, Loop-street, Capetown. 

J. C. Juta amp Co., Capetown, Port Blizabeth, Johannesburg, 

Bast London, Grahamstown, King Williamstown, Stellenbosch. 

Hanpeu Hovss, Limirep, Kimberley, 

Apams AND Co., Durban and Mariteburg. 
AUSTRALIA.—Gorpon anp Gorton, Melbourne, Sydney, and Brisbane. 

R. A. THompson and Co., 180, Pitt-street, Sydney; Melbourne, 

Adelaide and Brisbane. 

TURNER AND HenpeRson, Hunt-street, Sydney. 

NEW ZEALAND.—Upron anp Co., Auckland ; Craia, J. W., Napier. 
CANADA.—MontTreat News Co. , 886 and 888, St. James-street, Montreal. 

Toronto News Co., 42, Yonge-street, Toronto. 

UNITED STATES OF AMERICA.—InTERNationaL News Co., 88 and 

85, Duane-street, New York ; Sunscription News Co., Chicago. 
STRAITS SETTLEMENTS.—Ke..y anv Watsu, Limirep, Singapore. 
CEYLON.—Wwayartya and Co., Colombo. 





, Tokyo, 








SUBSCRIPTIONS. 
Enoiweer can be had, by order, from any t in town or 
yp ee at the various callouy chitions’s a nt qeetemed, to 
supplied, direst from the office on the following terms (paid in 
advance) :— 
Half-yearly (including double number) .. — £0 lds, 64, 
Yearly (including two double numbers).. .. £1 9s. Od. 


Q.ors Reapine Cases, to hold six issues, 2s, 6d. each, post free 2s. 10d. 

If credit occur, an extra charge of two shillings and sixpence per annum 
will be made. 

Foreign Subscriptions will, until further notice, be received at the rates 
given below. F Subscribers pa: in advance at these rates 
will receive Tag ENGIneER weekly post free. Subscriptions sent 
by Post-office Order must be made mete to Taz Exoinmgr, and 
accompanied by letter of advice to the Publisher. 


Tain Paper Copres, Taick PaPar — 


Half-yearly .. .. £0 188. Od. | Half-yearly .. .. Os. 8d. 
Yearly — — o &1 16s, Od.| Yearly .. .. .. £2 Os. 6d. 
difference to cover extra postage.) 

ADVERTISEMENTS. 


@@ The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words. When 
an advertisement measuresan inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by 
a Post-office Order in payment. Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case. All cmepe weekly advertisements are taken 
subject to this condition. 

Advertisements cannot be inserted unless delivered before 
Six o’clock on Thursday evening; and, in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Ten o’clock on Tuesday morning in 
each week. 

Letters relating to Advertisements and the Publishing iment of the 
Paper are to be addressed to the Publisher, Mr. Sydney ite; all other 
letters to be addressed to the Editor of Tum EncineEr. 


Telegraphic Address, ‘‘ ENGINEER NEWSPAPER, LONDON.”’ 
Telephone—No. 13352 Central. 











PUBLISHER’S NOTICE. 


** 


+” Jf any subscriber abroad should receive THE ENGINEER in an 
imperfect or mutilated condition, he will oblige by giving prompt 
information of the fact to the Publisher, with the name of the 
Agent through whom the is obtained. Such inconvenience, 
pa som can be remedied by obtaining the paper direct from 
this uffice, 








CONTENTS. 


Tas Enoinegr, 23rd December, 1904. PAGE 

Recent Locomotive WorK ON THE LONDON AND NorTH-WESTERN 
Rattway. No. IV. .. és. ox: en 
(Ilus.) 611 
ee - 612 





Desion or Higu-spgep Enciosep Steam Enoines. No. V. 
SOMMERCIAL PosstBILitigs OF Liqguip AIR.. .. .. .. .. 
Tae InstiTUTION OF MECHANICAL Enoingers. (Illustrated ) 
Motor Cars In Paris. No. Il. (Mlustrated.) Sarto 
Tae German Batriessip DavuTscaLanp. (Ilustrated.) 
Tae Usk OF INDIA-RUBBER GLOVES 1. .. .. 2. 0. ee ee ne 
Tar Enotnes or THE.NEW PasseNGER STEAMERS FOR THE THAMES, 
(Illustrated. ) worl ba wt Ge a eh Se We ey, BPG ies. ce) ee 
Tuk Legps University ENoingerine Society. 


+» 615 
.. 617 
. 619 
619 













Rattway Marrams © 20° i. 0c ce ee 621 
Nores AND MEMORANDA .. .. ws . 621 
MISCELLANEA ..> ..  .. ° 621 
LEADING ARTICLES—Stecl .. 623 
Tank Engine Derailments .. .. 624 
London County Council Estimates 624 
The Railway Coal Contracts... .. 624 
High-speed Cutting .. +. 624 
POOKY AMD NOCMS..{ 50.) 6): od. eWijee - perso. eevee: 00! oo) co G56 
Sin Mortimer DuraND UPON THE St. Lovis EXHIBITION .. .. .. 625 
PYROMETERS FOR INDUSTRIAL PURPOSES .. es 6s 00.” 4s: se Gee 
bad. eee mI Cae Pari” 2 on” «+ 625 
Sir Lowratan Bru. (Illustrated.) os oe oe 626 
Tag Norra British Ratway .... ee -. 627 
Motor Spggp ConTROLLER. (IIlustrated.).. ee 627 
oe REESE AAG ie eee ee ee ae 
40-Ton Hopper WAGONS FOR THE LONDON AND SouTH-WESTERN RalL- 
WAY, (Mlustrateds) i. 2... iver -we.mee dense iss ee ide pics O88 
Hypro-ktxorric Power PLANT at TorRBIGo. (lllustrated.) .. 628 
Larrens To THe DITOR) {0 822 502 se i od vas aa 5s Se ae OB 
§41n. Capstan Latae. (Ilustrated.) .. .. 2... «eee ee oe 680 
A Bap Cask or DiscHaRGE oF WATER WITH STEAM FROM WATER- 
a TUBE BorLers, Cause AND Remepres. (Illustrated).. .. .. 630 
“HE JUNIOR INSTITUTION OF ENGINEERS .. .. 2. ee en oe ee O92 
Atmavace, DsAmUe, B ooo oa. 60, bec eo cade gk) ae OTe 632 
Eavworay Aum Terai Tete Sew wc cs Sas, on wes. On 632 
Navat ENGINEER APPOINTMENTS .. .. 0.0 0. es ‘ 632 
OMPALDEURE ye cg Crh ca Gerad | be beatae Die, ah (SRE Bue 
Tue Iron, Coat, AND GENERAL TRADES OF BrRMINGHAM, WOLVER- 
HAMPTON, AND OTHER DISTRICTS... .. .. 2. «2 «2 os ‘«- 632 
Norms FROM LANCASHIRE .. 0 0.) v0 "ee ee ce) ue ee ee Uae 633 
Tue Suerrreup DIsTRICT .. 2. 2.0 6. ce ee ee oe . 683 
MOMTE Op eNOS Soe ee ce ng oa ha ae 20 « 633 
Nores rrom SOOTLAMWD =! 06000, 6s 06 fies ee. ew “aa ve . 634 
WALKS AND ADJOINING COUNTIES .. 6. 0. ce ce se ee cee 2, O84 
OTUS WO RAID, sda ac 0s, . va. s0.. 50. t0! Lba-gew sea chee 
Newrort Harpour Commissioners’ WEEKLY TRADE REPORT .. 684 
TRADE AND BUSINESS ANNOUNCEMENTS.. .. .. 0. cs ss sss, O34 
ONTRACTS ae SSR eee ae ee ee ce cee +. 684 
Ampnicay NOTMS .. .. 6s 60 ce oe ee oe om oe oe oe O85 
TES PAVMUUOMORNAY SS. 65 ae gu iti ak de den te a0 te ve OB 
SRLROTED AMERICAN PATENTS, (Illustrated.) :. .. .. s. os .. 636 





TO CORRESPONDENTS. 


44F = In order to avoid trouble and confusion we find it necessary to inform 
correapondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be ac nied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. ‘ 

497 All letters intended for insertion in Taw. Encingsr, or. containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith, No notice 
whatever can be taken of anonymous communications, i epee 

427 ~ We cannot undertake to return drawings or manuscripts ; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 


G. N. E. (Dundalk).—There is, we believe, no entrance examination. 
Write to the secretary, 11, Victoria-street, Westminster. 

Ong InTeRgs1ED.—Your letter is published on another. pa~e, and is com- 
mented on in a sub-leader below. The subject bear discussion. 
It is difficult to account for the facts. 

Transit.—(1) We should recommend you to apply in the first instance 
to Mr. A. J. Cotterill, Engineer-in-chief of Ways and Works, Egyptian 
State Railways, Cairo. (2) Write to Mr. J. J. H. Teall, F.R.8., Director 
of the Geological Survey, Jermyn-street, 8.W. 

O_p CneLtontan.—(1) Roughly speaking, the height to which the water 
can be lifted depends me the depth to which the pipe is immersed. 
The higher the lift required the deeper must be the point at which the 
air is injected relatively to the normal water-level therein. (2) The air 
pressure at starting must, of course, be sufficient to overcome the 
pressure due to the head of water. A little more than the theoretical 
pressure should be allowed for. (3) Authorities differ as to whether 
the air pipe should go inside or outside the rising main. Perhaps in 
the majority of cases the air pipe is outside the rising main.» (¢) The 
relative diameters of rising main and air pipe generally err ployed are 
rather more than 2 to 1, though we have known cases where these 
figures have been departed from in both directions. (5) This question 
is answered under heading 1. (6) The water can be delivered straight 
into tanks through a bent pipe. Generally speaking, however, bent 
pipes are to be avoided as lowering the efficiency. (7) There is 
usually a receiver into which the compressor delivers. (8) Dirtine-s 
or muddiness within re:son should not affect the working of the 
pump. 





INQUIRIES. 
PARTINIUM. 
Sir,—Can any of your readers tell me where the metal called partinium 
can be obtained ? F. R. 
December 20th, 





STOP VALVES. 

Srr,—We should be obliged if any of your readers could inform us 
where we could cbtain a nickel alley. suitable for valves and seatings 
working in convection with superheated steam. VaLVEs. 

December 20th. 





HEATING WITH WASTE STEAM. 

Sir,—I should be obliged if any of your readers could give me any 
information regarding the Boulton system of heating with waste steam, 
and inform me whether it would be suitable for heating a large printing 
factory, containing 1,000,000 cubic feet, with the exhaust steam from a 
80 to 85 horse-power engine. R. D.C. 

December 21st. 








DEATH. 


On December 18th, at 5, Clanricarde-gardens, Tunbridge Wells, Jamms 
Rorert Mossg, M. Inst. C. E., aged 81. 
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STEEL. 


On the Ist of July, 1904, we published an article 
describing the Niclausse boiler works of Willans 
and Robinson, Limited, at Queensferry, near 
Chester. We therein referred to the manufacture 
of a special steel, for making which an open-hearth 
30-tons furnace was provided. The steel made 
was very largely the result of an exhaustive inquiry 
carried out by Mr. Kent-Smith, an able metal- 
lurgical chemist. For a time the manufacture of 
this steel was suspended. We are glad to be able 
to say now that the furnace has been started again. 
On Friday night a paper was read before the Insti- 
tution of Mechanical Engineers which was the 
joint work of Captain Sankey, a member of the firm 
of Willans and Robinson, and Mr. Kent-Smith. On 
the 18th of November a paper, also on steel, by 
Mr. Seaton and Mr. Jude, was read before the same 
Institution and partly discussed. The paper read 
last Friday was treated as in some sense a sequel to 
its predecessor, and the discussion which followed 
it covered both papers. Of the last addition to the 
literature of steel we can only say that it was to a 
large extent, unintelligible. It consists of a state- 
ment of the results of a great number of experi- 
ments, representing an enormous amount of labour. 
We happen to know that it was prepared with 
much haste against time. The discussion which 
followed was driven along at such a-pace that the 
authors of both papers have been compelled to say 
that their replies to the questions raised must be 
sent to the secretary for publication in the “ Trans- 
actions.” Instead of publishing the paper by 
Captain Sankey and Mr. Kent-Smith, we give a 
special abstract, from which our readers can arrive 
at some definite conclusions as to the nature of the 
material being made at Queensferry. 

Having thus explained. the situation, we may go 
on to consider what.is the result of the recent 
movenient in favour of the impact and nick tests 
for steel. It may be summed up, we think, in Mr. 
Longridge’s words. If we take a “raw steel,” 
heat it to a good red heat, and cool it how we please 
except in cold water, we have as fit a material as 





can be got. At all events, if this is not true, then 
it cannot be said that anything is true about steel. 
As speaker after speaker—men who may with 
reason be supposed to know all that is known 
about steel—stated his views, the truth seemed 
to become more and more apparent that steel is all 
things to all men—anything is possible of any 
steel, always assuming, of course, that it is of 
what is called good quality to begin with. We have 
already reported the first portion of the discussion. 
On another page -will be found the second part. 
We commend it to the consideration of our readers. 
We think that the general conclusion drawn by en- 
gineers must be that they are little wiser than they 
were before, and it is very difficult to see in what 
way impact tests can helpthem. Thus, for ex- 
ample, a boiler plate may satisfy every ordinary test, 
and fail dismally to keep out small steel projectiles 
fired at it. But no engineer would consider that 
this militated against the merits of a plate which 
was not intended to protect troops, or to cover the 
side of an ‘armoured train. A most undesirable 
complication has been recently introduced. We 
have now impact tests; that is to say, blows or 
their equivalent ; repetition stresses (Wobhler tests), 
and both combined with nick tests; but what con- 
stitutes a true nick test has yet to be settled. 
According to one authority, any reduction in sec- 
tional area is a nick; according to another, no 
sensible reduction is necessary. Thus, we can 
name a case in which certain excentrie rods for 
torpedo boat engines, made of the highest quality 
steel, broke one after the other in the jaws. It was 
found that the fracture always started at the “ pip,” 
made by a dotting punch, when the work was 
scribed. The use of the dotting punch was 
discontinued, and no more rods were broken. 

An examination of the whole question in the 
light of the latest enquiries leads irresistibly to 
the conclusion that no useful theory of steel 
can be based on the assumption that it is a 
solid. It would take more space than is available 
now to work out in detail the proposition that 
we have in pitch a material which, within very 
wide limits, behaves precisely as steel does. 
We hope to return to the subject. Meanwhile 
we may direct attention to some of the points of 
close resemblance between them. If we prepare a 
stick of pitch at such a temperature that it is fairly 
hard, and putting it in a testing machine pull it 
suddenly in two, it will break without any con- 
traction of area; so will steel, provided the tem- 
perature is low enough, and sometimes at normal 
temperatures. If the tractive effort is slow, and 
the temperature just right, the pitch will contract 
in area, draw out, and behave just like steel. If 
we put a pitch bar into an Arnold’s testing machine 
it will behave just. like steel. If the temperature is 
high enough it will bend backwards and forwards, 
if low enough it will break across at the first blow. 
If we press a flat-ended punch on a cake of hard 
pitch, it will in time penetrate it. Tresca has 
shown that precisely the same statement is true of 
a lump of steel. The difference all round between 
the behaviour of steel and pitch is wholly in 
degree, not in kind. It‘is fairly well understood by 
many persons making tests that moderate differ- 
ences in temperature have a potent influence 
on the results obtained. Others do not realise this 
at all; yet it is a point of very great interest for 
engineers. A case which came under our own 
notice some years ago may be cited. A lattice 
girder bridge of considerable span was being erected 
in winter in the Midlands. The rivets were 
delivered in the usual gunny bags, and stored in 
an open shed. From time to time rivets were 
taken by the inspector to the smith’s forge and 
tested by being bent through a considerable angle 
cold on the anvil. One frosty morning all the rivets 
tested failed, and the inspector condemned a lot of 
a couple of tons. The contractor’s foreman asked 
would he be satisfied if they complied with the 
specification in: a couple of hours. He said 
“Yes.” Some dozens of rivets were then taken in 
to the office, where there was a fire, and after a 
couple of hours,:when they were tested, they all 
passed. Here about 20 deg. made all the difference 
to the contractor. - We shall not now push the 
argument ‘further. If our readers will try a few 
experiments with pitch they will be able to see for 
themselves how close is the analogy; how certain 
it is that the word “solid” is vague enough to 
cover a number of materials, apparently very unlike 
each other. 

Returning to that form of impact (?) test which 
is being carried out at the National Physical Labora- 
tory by Professor Carpenter, in which a bar is sub- 
jected to a multitude of rapidly alternating longi- 
tudinal stresses similar to those in a piston-rod, we 
wish to call attention to a new development advanced 
by M. Perrisse, the able French engineer who 
has investigated the phenomena of the extra: 
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ordinary locomotive boiler explosion which took 
place at St. Lazare terminus, and has already been 
described in our columns. M. Perrisse states that 
the rupture of the boiler began at the left-hand side 
in the belly plate of the barrel close to the fire-box. 
As there was no grooving, or corrosion, or imperfec- 
tion, he attributes the fracture to a deterioration in 
the iron—there was no steel in the boiler due to a 
repetition of stresses acting lengthways of the 
barrel, brought about by the expansion and 
contraction of the Serve tubes. The fire-box tube 
plate was tied just under the tubes to the barrel 
belly plate by half-a-dozen palm stays riveted to 
the belly plate, and ending in screws secured to the 
tube plate. The novel theory advanced is that agroup 
of stresses exerted in one direction so injured the 
iron that it lost its power of resisting stresses at right 
angles to those which did the mischief. The barrel 
was no longer able to bear the bursting stress inside 
it, and gave way. If it is really true that the repe- 
tition of longitudinal stresses to which every boiler 
is more or less subject, may make the plates 
incapable of withstanding the rending effort of the 
steam, then indeed a new terror is introduced into 
boiler engineering. So far as we are aware, it has 
always been held that the mischief done by alter- 
nating stresses is confined to the deterioration of 
the metal in the direction of the stress. But 
really, when we think the matter out, we see that 
the conclusion has been jumped at, because no one 
has. considered all round what happens. But, 
furthermore, it remains to be proved that a speci- 
men broken by impact tests has really undergone 
any structural deterioration whatever, outside the 
fractured area, and if so, what ? 

During the discussion on Friday night something 
was said in favour of standardising impact tests. 
As it appears that almost any desired result can be 
had now under some conditions, while under others 
congruity has no existence, the desire for standard- 
ising is very legitimate. But in what shall the 
standard consist? It is out of our power at all 
events, to formulate even any theory of standardisa- 
tion which would meet all the conditions. To cite 
only one difficulty—How are the specimens to be 
prepared? as according to some authorities the 
microscopic scratches made by emery paper consti- 
tute “nicks” and falsify results. What is to be the 
degree of polish adopted? The entire question 
bristles with difficulties which can only be overcome 
by very full and free discussion. 


TANK ENGINE DERAILMENTS. 


Tre last impression of the Railway Review 
contains an onslaught on tank locomotives, and is 
responsible for the statement that application has 
been made to the Board of Trade for the appoint- 
ment of a committee to inquire into all the “ tank- 
engine disasters”’ that have occurred from 1876 to 
the present day. It is, of course, open to anyone to 
make an application of this kind; but why the 
limit of retrospection has been fixed at 1876 we are 
unable to surmise. It is true that certain remark- 
able accidents have recently occurred to trains 
drawn by tank engines, as; for example, that at 
Waterloo on the Lancashire and Yorkshire, and the 
Llanelly derailment on the Great Western. In 
addition to these our contemporary has collected 
particulars of half-a-dozen instances in which tank 
engines have left the rails since 1882. This gives 
an average of 3:66 years per accident, which does 
not seem to be a very heavy indictment. It is 
worth while, however, to inquire why a tank engine 
should be more likely to run off the road than a 
tender engine. 

According to Mr. Clement Stretton, the danger 
lies in the fact that tank engines “oscillate ’’ more 
than tender engines. No definition of the word 
oscillate is given. We have often called attention 
to the peculiar “wandering” motion that some 
locomotives acquire when running at a particular 
speed on a straight bit of road; but this is not 
oscillation in any accepted sense of the word. No 
doubt what Mr. Stretton has in his mind is a jump- 
ing or rocking of the engine, more or less violent. 
We have then two questions to settle. Why should 
a tank engine oscillate dangerously, and why should 
a tender engine run without oscillating? Now, it 
was settled many years ago that the principal cause 
of oscillation, rocking, or general unsteadiness in 
the running of a locomotive is want of accurate 
balancing. Have we any reason to assume that 
tank engines must be worse in this respect than 
tender engines? We think not. If they are, then 
the want of balance, and not the type of engine, is 
in fault. If it be urged that the modern express 
engine has a bogie, and that this makes it safer, 
it may be replied that hundreds of express engines 
are running which have no bogies, and hundreds of 
tank engines which have. Thus we may eliminate 
bogies and balancing. The only difference left 





appears to be the presence of side tanks, and it 
remains to be proved that they can play any part in 
producing oscillation. Saddle tanks have, indeed, 
been called unsafe because they raise the centre of 
gravity. But the centre of gravity of the enormous 
engines introduced within the last few years is as 
high as that of any saddle tank engine, and no one 
calls them unsafe. However, saddle tank engines 
are few and far between outside contractors’ works, 
and we have never met with one that could run very 
fast either with or without a train. Tank engines 
are fitted with traversing axle-boxes, but so are 
tender engines. In fact, there are multitudes of 
tank engines built off the same patterns as tender 
engines, and differing from them scarcely at all. 
Analysing and comparing things, we are finally 
brought down to the proposition that the only 
reason why a tank engine oscillates violently and a 
tender engine does not is because the tender keeps 
the engine quiet. Our own experience on the foot- 
plate at speed with a heavy train is that the tender 
and engine each “go as you please” pretty much, 
and it has yet to be-proved that a tender can steady 
an engine more than a train can. It is true that 
there is a centre draw bar, two safety links, and two 
stiff buffers between the engine and the tender. 
But when a coupling is properly screwed up between 
a tank engine and a train it seems to us that the 
steadying conditions must be-about the same. It 
may be that the tender being heavier than a van, 
and having stiffer springs, may be more competent 
to reduce oscillation ; but we have no evidence that 
it is. So far it appears to us that no mechanical 
reason has been advanced in support of the conten- 
tion that a tank engine is more liable to derailment 
than a tender engine. We presume that something 
can be urged in this direction ; but it has not been 
urged as yet. 

When we examine the available evidence about 
the six cases cited by the Railway Review we find 
that the Board of Trade reports throw no light on 
the questions we have raised. Thus, for example, 
General Hutchinson, reporting on an accident when 
an engine left the roadin 1883 on the Great Eastern 
Railway, wrote :—‘‘ Heavy tank engines, such as 
No. 97, however suitable they may be for drawing 
heavy weights at slow speeds, should certainly not 
be employed for fast trains, and drivers when 
appointed to take charge of them should, I submit, 
be specially cautioned on the subject.” Concerning 
which dict 1m we venture toask, why not? In what 
way are they unsuitable for drawing fast trains? 
Again, Major Marindin, reporting on a derailment 
in 1882 on the South-Western, says :—‘“ The tank 
engine was not of a class calculated for very fast 
running, for any oscillation which might be set up 
would probably increase the further the engine 
travelled when et speed.” Again we ask, Why? and 
is not this a statement that might just as well be 
made concerning numbers of tender engines ? 

There are very good reasons why tank engines 
should not be used to work express traffic, but 
these have nothing to do with oscillation; indeed, 
a great deal of fast traffic is run both in this country 
and on the Continent by tank engines, which are, 
no doubt, specially designed for the work. To 
assert that a railway company must not attempt to 
use a tank engine for speeds of over 30 miles an 
hour appears to us to be absurd. There are, to be 
sure, shunting and goods tank engines which are 
not carefully balanced or kept in perfect order as 
regards the distribution of weight on the wheels, 
the play of axle-boxes in the hornplates, the condi- 
tion of the tires,andso on. Such engines are now 
and then pulled out of a siding and compelled to 
take the place of an express engine which has 
broken down or is unable for some cause to get on 
without help. No doubt, an element of risk is at 
once introduced ; but this is not because the loco- 
motive is a tank engine, but because it is not a good 
tank engine. 

It must be clearly understood that we are not 
defending the use of tank engines with fast trains. 
Our object is to elicit a definite statement of the 
reason why every tank engine should oscillate more 
than every tender engine. As we have said, there 
is no support of this proposition available at present. 
We can only hope that this article may elicit it. So 
far as we have got, the argument seems to be based 
on the occurrence of six derailments in twenty-two 
years. Thisis not a heavy record of crime, and 
even the Board of Trade inspectors admit in two of 
the cases that there were extenuating circumstances. 
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L.C.C. ESTIMATES. 


OvER and over again attention has been directed to the 
waste of money which attends the constructive operations 
of the London County Council. The causes are manifold. 
One is that estimates are, as a rule, falsified, work costing 
much more than was intended because the extras that 
invariably crop up were forgotten or supposed to be 


covered by the terms of the contract—a form of a 
omg | delusion to which municipal bodies are very 
iable. A recent example of erroneous estimating is 
supplied by the further report of the Bridges Committes 
dated 30th November, 1904. From this report we leary 
that the Council on 28rd November, 1897, 16th October 
1900, and 17th March, 1903, approved estimates of 5509, 
£5500, and £24,500, or £35,500 in all, to cover the cost of 
the acquisition of property and compensation fpayinents 
in connection with the construction of the Greenwie) 
footway tunnel. The total expenditure already incurreg 
under these heads amounts to £57,029, or £21,529 jn 
excess of the estimates approved by the Council. Certain 
further expenditure, the details of which are not yet ayail. 
able, will have to be incurred, including the costs in con. 
nection with some arbitration proceedings ; this will not 
probably exceed a sum of £1750. The estimates, it wi] 
be seen, were out of all proportion wrong, and an attempt 
is made to excuse this costly blunder by attributing it to 
the awards made under arbitration to the Admiralty ang 
the Greenwich Pier Company. The history of the London 
County Council is full of examples of ignorance concern. 
ing the value of interests which the Council proposes to 
absorb. Some of the members appear to think, indeed, 
no one has any particular rights whatever over property 
which may be wanted for municipal purposes. In the 
present case the Bridges Committee have to ask for q 
supplemental grant of no less than £23,350 to be spent in 
carrying out a scheme which no one seems to want. We 
are glad to see that the Finance Committee criticise the 
whole proceeding sharply. They say, after ¢dmitting that 
the money must be voted, that it is desiiable that the 
history of this tunnel should be brought before the 
Council. When the Council, on 9th June, 1896, agreed to 
apply to Parliament for power to construct the tunnel, jt 
was stated that the total cost was estimated at £70,500, 
viz., £65,000 for works and £5500 for the acquisition of 
land. The expenditure to date on construction amounts 
to £121,336, and the total sum which it is now estimated 
will have to be paid for compensation and purchase of 
property is £58,779, making a total estimated cost of 
£180,115, as against the original estimate of £70,500, 
We agree with the Finance Committee, who say that 
they “cannot help thinking that it ought to have been 
possible to frame a more satisfactory estimate of the 
probable cost of this undertaking than that originaliy 
placed before the Council.” 


THE RAILWAY COAL CONTRACTS, 


THE greatest possible interest is being taken in the 
placing of the railway coal contracts for next year's 
supplies of locomotive coal to the various large railway 
companies who are partial to South Yorkshire best steam 
coal. The interest this year is all the keener from the 


+ fact that some of the newly-developed collieries in what 


may be termed the South Yorkshire coalfield seem likely 
to be competitors, and, anxious to get a stand in the 
market, are said to be inclined to make sacrifices. The 
situation is interesting, and may, so to speak, produce a 
surprise. So far as can be ascertained none of the large 
consuming companies, save the Lancashire and Yorkshire, 
has as yet made any offers, notwithstanding rumours to 
the contrary. It is, however, stated on the best authority 
that the leading thick seam coalowners have during the 
week sent in amended tenders at 8s. 3d. per ton, a figure 
which they consider ought to be obtained. The four 
great companies mostly concerned are the Midland, 
Great Northern, Great Eastern, and North-Kastern. It is 
believed that but little progress will be made until after 
the Christmas holidays. Most of the leading South 
Yorkshire collieries have of late years been so thoroughly 
developed that extraordinarily large outputs of coal are 
obtained, and safe financial contracts are much sought 
after. It is acknowledged that the locomotive coal 
contracts are amongst the best and safest in the 
market. The companies, with few exceptions, provide 
their own wagons, and these are promptly emptied and 
returned to the pits. Payment is primpt and 
bad debts are unknown. It cannot, therefore, be 
wondered that the contracts are sought after, as in many 
instances they keep the pits going when other orders are 
not available. It will not be without interest to note that 
in 1903 the Midland and Great Northern paid 8s. 9d. per 
ton on 12 months’ contract. In the last half of that year 
the first-named company paid £310,093 for its fuel, 
against £312,434 in 1902. The Great Northern paid 
£163,711 in the last half-year of 1903, against £168,624 in 
the last six months of 1902. The North-Eastern, which 
obtained supplies at 8s. 6d. per ton at the beginning 
of the present year, paid £210,556 in the last half of 1903, 
against £212,785 in the last six months of 1902, Other 
large companies were similarly affected. The proba- 
bility of a reduction of from 3d. to 6d. per ton on next 
year’s supplies will make a material difference to the coal 
bills of most of the leading companies. 


HIGH-SPEED CUTTING. 


A CORRESPONDENT draws our attention to the enormous 
weight of metal per horse-power per hour removed in the 
turning record which we described in our issue of the 9th 
inst. on page 582. The machine in question was a 30in. 
shafting lathe, built by Messrs. Hulse and Co, for the 
Darlington Forge Company, Limited. It is fitted with a 
60 horse-power electric motor, and removed on test with 
four tools cutting at the rate of no less than 4} tons, or 
about 10,000 lb., of stee] per hour. The test was short, 
and the motor was certainly overloaded; but, even 
supposing that it was developing double its nominal duty, 
say, 120 horse-power, the output per gross horse-power 
per hour was at the extraordinary rate of 834]b. With a 
single tool in operation, 30]b. to 40lb. is deemed very 
good work, and how we are to account for the fact that 
when four tools are used the work done per horse-power 
is over twice as much it is difficult to say. A machine 
tool is like all other machines, and, within limits, is most 





efficient when most highly taxed, for the simple reason 
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that the constant factors, internal friction, and so on, 
crease much less slowly than the rate of doing work ; 
pat, even with this fact to help us, the reason for this 
grea! efficiency is far from being found. We commend 
the problem to our readers, who may be able to adduce 
other instances of extraordinary output from multiple 


tools. 


in 








DOCKYARD NOTES. 





Tur French torpedo gunboat Condor, which gave 
recently so much trouble that her steaming capacity was 
almost nothing, has been overhauled in Toulon Dockyard, 
and a complete set of new steam pipes installed. She has 
just ¢ ompleted a series of trials, in all of which she has done 
excellently. The Condor was launched so long ago as 1885, 
and had a nominal speed of 17°5 knots. The engines are 
horizontal, the boilers cylindrical. 





BitcE keels have been fitted to the French battleship 
Carnot. 





{ue mystery of the sunken Russian fleet at Port Arthur 
deepens, for the majority of the heavy Japanese guns do not 
appear to be over Sin. in calibre. The 8in. is a good gun, 
but with common shell at five-miles range its ability to 
penetrate Yin. K.C. belts was unsuspected hitherto. Pro- 
bably, however, the Japanese have also some big howitzers, and 
high angle fire, no matter how wild, is bound to tell if kept 
up long enough. It seems to have been kept up for some ten 
or twelve weeks. y 

Ix her recent consumption trials the French cruiser 
Dupetit Thouars secured the record of 1-21 Ib. per indicated 
horse-power per hour, The previous record holder in this 
direction was the Rusian cruiser Bayan with 1°4 lb. per 
indicated horse-power, The British record is held by the 
Vengeance, which was 1°51lb, per indicated horse-power on 
her economical speed. Second place is held in our Navy by 
the Drake, which has once or twice got down to 1°55]b. per 
indicated horse-power per hour. 





Tue cruiser of the Minotaur class to be built at Pembroke 
has been named Defence. The third of the class is the 
Shannon. 





WoLSELEY engines will be fitted to the new submarines ; 
whether the new vertical type will be used has not yet been 
decided; in the ‘“‘B*’ class submarines horizontal engines 
are employed, 





To the growing number of war material firms who are 
specialising in petrol motors the Belleville boiler firm is now 
added—some Belleville motor cars being one of the novelties 
of the Paris Show. The other firms now in the business are 
the Hotckiss Gun Company, Krupp, Vickers-Maxim—with 
the Wolseley and Siddeley cars—Thornycroft, and Willans 
and Robinson, the British makers of Niclausse boilers, who 
engine the Duryea cars. 

In future naval officers using their own motor cars for 
duty are to be allowed 6d. a mile. Thus will the motor 
industry be encouraged and economies effected under the 
item of cab allowances. 





THe experimental French submarine ‘‘X’’ has been 
launched. Her petrol horse-power is 220. Her displace- 
ment is 168 tons; length, 125ft.; beam, 104ft.; draught aft, 
when floating, 74{t. She was designed by M. Romazotti, the 
inventor of the Morse, and does not greatly differ from that 
type. 

THE French budget for 1905 consists of the following 
ships:—-Edgard Quinet, armoured cruiser of 14,300 tons, 
40,000 horse-power, and 24 knots; C17, probably a sister ; 
four destroyers—M 40-43—of 431 tons, 6800 horse-power, and 
28 knots ; 20 torpedo boats, 180 tons, of the 1900 programme 
— 295-369 ; eight submarines—Q 53-60. 





THe U.S. armoured cruiser Pennsylvania has made 22-5 
knots on trial, thus beating the Colorada by -21 knots. The 
Colorada, it will be remembered, beat the Virginia. The 
Colorada has Niclausse boilers, the others have the Babcock. 
The fight between the American and French type boilers is 
very keen in the American navy, and ‘‘ honours are easy,”’ 
or nearly so, thus far, neither type having proved itself 
distinctly better than the other. 








CrystaL PALACE ENGINEERING ScHOoL.—Tbe Wilson Premium 
for the best paper read before the Crystai Palace Engineering 
Society during the present session has been awarded by the Council 
to L_H, C, Palmer for his paper on. “‘ Railway Practice and Con- 
struction in India.” Other papers read during the session were 
‘Water Boring in South Africa,” by W. D. Cornwell ; ‘‘ Portland 
Cement,” by N. G. Watson ; and ‘Irrigation in India,” by N. H. 
T. Danell. Mr. S. Y. Kuight—a former student—of the Llantwit 
Engineering Company, also read a paper upon “ Railway Brakes.” 
The premium was presented to Mr. Palmer by Mr. Charles Hawks- 
ley, past-president of the Institution of Civil Engineers, on the 
occasion of the ninety-sixth distribution of certificates at the above 
school on Friday, the 16th December. 

Soctety OF ArTs.—The following are the arrangements for 
meetings during January, 1905:—Wednesday, January 4th, 
5 p.m. (Juvenile Lecture) : Carmichael Thomas, ‘‘ The Production 
of an Illustrated Newspaper” (Lecture I.). Wednesday, January 
llth, 5p.m. (Juvenile Lecture): Carmichael Thomas, ‘‘ The Pro- 
duction of an Illustrated Newspaper” (Lecture II.). Wednesday, 
January 18th, 8 p.m. (ordinary meeting): Captain Lionel James, 
‘ Wireless Sy hy and War Correspondence ;” Sir William 
Preece, K.C B., RA, will preside. Thursday, January 19th, 
4.30 p.m. (Indian Section): Douglas W. Freshfield, ‘‘ The High- 
lands of Sikkim ;” Sir William Lee-Warner, K.C.S.I., will preside. 
M nday, January 23rd, 8 p.m. (Cantor Lecture): James P. 
Maginnis, ‘‘ Reservoir, Fountain, and Stylographic Pens ” (Lec- 
‘ure I.). Tuesday, January 24th, 4.30 pm. (Colonial Section) : 
'. F. Just, “The Manufactures of Greater Britain.—I. Canada.” 
Wednesday, January 25th, 8 p m. (ordinary mecting) : The Hon 
Kobert P. Porter, ‘London Electric Railways.” Monday, 
January 30th, 8 pm. (Cantor Lecture): James P. Maginnis, 
“ Reservoir, Fountain, and Stylographic Pens’’ (Lecture II.). 
Tuesday, January 31st, 8 p.m. (Applied Art Section) : Edward 

ohnston and Graily Hewitt, “ Caligraphy and Illumination.” 





SIR MORTIMER DURAND UPON THE 
ST. LOUIS EXHIBITION. 
Tut following despatch has been addressed to the Secre- 
tary of State for Foreign Affairs by his Majesty's 
Ambassador at Washington upon the British Sections at 
the St. Louis Exhibition :- 
[copy. | 

No. 177. WASHINGTON, November 18th, 1904. 

My Lord,—I have the honour to report that I have just returned 
from a visit to the Purchase Exposition at Saint pow The 
Exposition is on a very large scale, and many of the buildings and 
exhibits are really fine. 

I think that his Majesty’s Government has reason to be satisfied 
with the display made by Great Britain. The British exhibits were 
well housed, and attracted much attention. Though in many par- 
ticulars they cannot be regarded as representative of the country, 
they are in some respects very good. 

The British Art Section was generally regarded as containing 
the best collection of pictures in the Exposition, The Educational 
Section seemed to create general surprise. The pottery was 
greatly admired, and was selling freely. The Jubilee presents, 
which occupied a large separate gallery, were visited by a constant 
stream of people. The pavilions of the British Colonies and 
possessions were also much visited, and the Indian Commissioner 
seemed greatly pleased with the success of his exhibit. 

On the 10th November | dined with President Francis, and the 
principal directors of the Exposition. President Francis proposed 
the health of the King, which was drunk with much cordiality by 
all the Americans present 1 thanked them for this, and said a few 
words regarding the interest which the King and the Prince of 
Wales had taken in the Exposition. Thereupon President Francis 
made a speech in which he specially referred to the Jubilee presents, 
informing us that the decision of the King to send them over had 
been of the greatest help to him, inducing foreign nations to accept 
the Exposition as a serious affair, and to contribute liberally. 

The Exposition breaks up early in December, after a visit by 
President Roosevelt. 

I think our participation in it has had a good effect on the 
relations between the two countries, and that the expenditure 
involved was not unprofitable. 

I have, &c. 
(Signed ) H. M. Drranp, 

The Most Honourable the Secretary of State 

for Foreign Affairs. 








PYROMETERS FOR INDUSTRIAL PURPOSES. 





A MEETING of the Cleveland Institution of Engineers was held at 
Middlesbrough on Monday evening, 5th December, Mr. Robert J. 
Worth, of the Pheenix Engineering Works, Stockton, the presi- 
dent, in the chair. 

Mr. Robert 8. Whipple, of Cambridge, read a paper, of which 
the following is an abstract:—The author remarked that 
accurate temperature measurement is yet a problem of consider- 
able difficulty. | Temperature is not a measurable quantity in the 
strict senseof the term. It is not like measuring a length or 
mass, which assumes the existence of two laws—that of equality 
and that of addition. Temperature obeys the first of these laws. 
Two bodies in temperature equilibrium with a third will also be in 
equilibrium with each other. The other law is entirely lacking. 
By placing together several bodies at one temperature it is not 
possible to realise a system equivalent from the point of view of 
exchange of heat, toa body at a different temperature. Many 
scales of temperature have been peste but the gas scale is the 
one now universally adopted, and readings obtained by any type of 
thermometer—electrical, expansion, or optical—are uced to 
temperatures on the gas scale. The gas scale has been adopted as 
the standard scale of temperature—first, because gas of the 
same purity can be reproduced at any time; secondly, the dilata- 
tion of the gas, which defines the scale of temperature, is suffi- 
cient for accurate measurement ; and thirdly, the scale is practi- 
cally identical with the thermodynamic scale. Although the 
scale of the gas thermometer has become the standard of reference, 
it is not necessary to use the gas thermometer itself in every-day 
life, but a thermometer which has been carefully standardised at 
certain known temperatures. Thermometers and pyrometers are 
generally standardised by means of fixed points of fusion and 
ebullition which have been determined by the gas thermometer. 

It is perhaps for this very reason that many of the discrepancies 
in high temperature thermometry have arisen. The actual pre- 
cision of the high temperature measurements depends on the 
accuracy to which these fixed points are known. It hasso far been 
found impossible to determine many of these directly on the gas 
thermometer, as even the platinum-iridium bulb of the gas thermo- 
meter becomes porous at extremely high temperatures. High 
temperature thermometry is badly handicapped through the 
scarcity of materials capable of being made.into a thermometer 
bulb and of standing high temperatures. Platinum is very perme- 
able to hydrogen—a gas which is generally present where combus- 
tion is incomplete. Platinum, however, even when red hot, is 
practically impervious to all other gases, so that if nitrogen is 
employed as the gas whose volume is being measured, and the 
platinum is suitably protected from hydrogen, accurate observa- 
tions may be made. Porcelain must be glazed to ensure non- 
permeability, and the glaze cannot be considered impermeableabove 
1100 deg. Cent Water vapour passes comparatively easily throuzh 
unglazed porcelain. As to the construction and working of the 
gas thermometer, the author refers those interested to Dr. 
Guillaume’s treatise on ‘‘Thermométrie de Précision,” and M. le 
Chatelier’s book on ‘‘ High Temperature Measurements.” 

The author then enumerates and describes the various means of 
measuring temperature in general use, and treats their particular 
applications, The types are expansion, thermo-electric, electric 
resistance, radiation, optical, calorimetric, fusion. Dr. Chree, in 
the Philosophical Magazine, has remarked that “‘ the ideal mercury 
thermometer is one which accommodates itself at once and com- 
pletely to the temperature, it is, for the time being, exposed to, 
and which, when exposed to a given temperature, supplies an in- 
variable reading.” There could not be a better definition of what 
is required from any form of thermometer. 

With the mercury thermometer it is now possible to measure 
temperature with an accuracy of 0°001 deg. Cent. Wein England 
have been far behind French and German practice in the construc- 
tion of accurate mercury thermometers. Evidently, we have been 
standing still, while the National Physical Laboratories of France 
and Germany were developing the construction and materials of 
their thermometers, With our own National Physical Laboratory 
now well established under the direction of Dr. Glazebrook we are 
not likely to fall behind again. 

The author considers the various errors found in a mercury 
thermometer, and the methods of determining the corrections to 
allow for them, such as corrections for parallax and refraction, 
scale and calibration, determination of boiling point and of freezing 

int, different temperature of scale or stem, pressure on the 

ulb. An expansion thermometer of general interest is the one in 
which temperature is measured by the unequal expansion of two 
materials, such as steel and porcelain or graphite. A graphite rod 
is placed at the bottom of a closed steel tube, a Hee steel tube 
being connected to the upper end of the graphite rod. By means 
of various simple mechanical movements the differential expansion 
of the two rods is indicated on a dial. 

_ Mr. Whipple remarked that the Uehling thermometer always 
impresses him as being one of the most ingenious pyrometers yet 
constructed. Knowing the difficulties that a new inventicn 





entails, Mr. Uebling must be warmly congratulated on the 
ingenuity expeuded in developing his idea and on the success 
obtained by his pyrometer. 

The second group, the thermo-electric thermometers, is that in 
which is pins the electromotive force developed by the 
difference in temperature of two similar thermo-electric junctions 
opposed to one another. M., le Chatelier and Sir William Koberts- 
Austen found out what metals to use for couples, what formul« 
shou'd be employed, and what apparatus should be used. 
Platinum and an alloy of platinum, with 10 per cent. iridium, 
gives the largest electromotive force. The galvanometric method 
is simplicity itself. 

The electric resistance thermometer was first. proposed by Sir 
William Siemens in 1871, and it immediately came into general 
use in metallurgical work. It was found, however, that the 
pyrometer did not satisfy the fundamental criterion of always 
giving the same indication at the same temperature, and it was 
rather severely condemned by a committee of the British Associa- 
tion in 1874, who showed that these changes in resist were 
due to chemical alteration in the platinum. These changes are 
very rapid if the platinum is quite unprotected, less rapid if it is 
protected by a steel tube, and disappears if protected by a 
porcelain tube. Professor Callendar has since shown that the 
platinum resistance thermometer, if protected from strain and 
contamination, is practically free from zero changes over a range of 
0 deg. to 1200 deg. Cent., and that it always gives the same 
indication at the same temperature. The author then described 
the Callendar and Griffiths’ resistance thermometer, as well as the 
Callendar recorder for determining the recalescent points of 
steel, and for general thermometric work. M. le Chatelier had 
referred to this recorder as the only one which records high 
temperatures by purely mechanical means, without the inter- 
vention of photography. That statement may not now be strictl 
true, but the author believes that the Callendar recorder still 
provides the mcst satisfactory way of mechanically drawing a 
temperature record. Thé author shawed the continuous record of 
the temperatures registered by a Callendar pyrometer on the 
downtake of a Lancashire boiler, and a week’s record of the hot 
air blast temperature obtained in a Midland steel works. 

On every hand the “‘ heat treatment” of steel is heard, and any 
one who has had anything todo with annealing knows the diffi- 
culty of maintaining ovens or furnaces at a constant temperature, 
partly owing to the negligence of the firemen, the master only 
learning a few days later from the tests on the material how badly 
the furnace has been fired. With a recording thermometer the 
negligence was shown at once. A recorder and thermometer 
specially adapted for annealing furnaces was exhibited by the 
author. 

With respect to heat radiation and optical thermom<ters, the 
paper states that many workers have endeavoured to evolve a 
pyrometer that would measure the temperature of a source of 
heat without the necessity of inserting a “poker,” as the 
Americans call an ordinary pyrometer. Of optical thermometers 
the one designed by Professor Wanners is believed to be the most 
successful, but it cannot be used for determining the hardening 
and annealing temperatures of many steels, as the lower limit of 
temperature is about 900deg. Cent. An ingenious optical pyro- 
meter has been designed by Holborn and Kurlbaum, working at 
the Physikalische Technische Reichsanstalt. 

The author says he does not know of any heat radiation pyro- 
meter that has been successfully applied commercially. Boys’ 
radio-micrometer, a marvellously sensitive, is too delicate 
for the rough handling of every-day life. This is described, as is 
also Professor Langley’s bolometer and Siemens’ water calorimeter. 
As regards fusion thermometers, the author draws attention to an 
ingenious device invented by Messrs. E. H. Griffiths and 
Whetham, which appears to have a good future before it. An iron 
rod is held rigidly in a steel tube by means of an alloy, melting at 
any given temperature. The rod is free to rotate as soon as the 
alloy is melted, and can be made to ring an alarm either mechani- 
cally or electrically, or to shut off gas orsteam. Hy a simple 
contrivance it can be easily re-set for another experiment. 

The paper was well illustrated by diagrams and specimens of 
the pyrometers, &c., themselves. 











OBITUARY. 

WE regret to have to announce that Mr. John Allen McDonald, 
chief engineer of the Midland Railway Comrany, died on Sunday at 
his house at Borrowash, near Derby. He had not enjoyed the 
best of health latterly, but his death from angina pectoris was 
unexpected. He succeeded Mr, A. A. Langley as chief engineer in 
1890. His principal task was in connection with the construction 
of Heysham harbour, for which he was joint-engineer with Mr. G. N. 
Abernethy. At the time of his death he was engaged on several 
other large works, Mr, McDonald was only fifty-eight years 
of age. 





THE death took place last Friday of Mr. John Thomas, jun., who 
had for many years carried on business on Teesside. He was 
born in Kentin 1849, and settled at Middlesbrough in 1868, where 
he was associated with his father in carrying on the Acklam 
Refinery, where they produced refined iron, which was sent 
largely to Wales for the manufacture of tin plates. He after- 
wards became an ironfounder on his own account, and for the 
last quarter of a century he has had an extensive iron merchant's 
business at Middlesbrough. 








NON-METALLIC SyPHON.—A new non-metallic mineral water 
syphon has recently been put on the market by Messrs. Idris and Co., 
Limited. of King’s-road, St. Pancras, N.W. Its special feature is 
that its contents cannot come into contact with metal either while 
the syphon is being filled or when it is at work. The construction 
is simple. There is first of all a china headpiece and spout com- 
bined, which is pierced with a central hole, and is provided witha 
rubber washer on its under side placed concentrically with the hole. 
The ordinary syphon body and glass tube are used, and the latter 
is flanged at the top. This flange rests on a rubber washer on the 
top of the neck of the body, and butts up against the washer on the 
underside of the china headpiece. On the top of the latter is a 
rubber disc valve which can be actuated by a lever. The whole is 
held in position by an aluminium cap which can be screwed down to 
the syphon body. Syphons of this type have been in use for the 
last twelve moaiths, and have, so we understand, given good 
results. 


Proressor W. E. Ayrton gave an “ Exhibition of 
yo near to show the retardation of the signalling current on 
3500 miles of the Pacific cable between Vancouver and Fanning 
Island,” at the last Physical Society meeting. The experiments 
were performed upon a cable electrically equivalent to the portion 
of the Pacific cable between Vancouver and Fanning Island, the 
— of the capacity—in mfds.—and the resistance—in ohms- 

ing nine millions, Three dead-beat galvanometers were employed 
to indicate the current at the beginning, in the middle, and at the 
end of the cable. It was shown that upon applying an E.M.F. at 
one end of the cable, the current at that end was enormously 
greater than its steady value, and that one-fifth of a second elapsed 
befo-e any indications of current were shown at the far end of the 
cable, By that time the current at the sendirg end was 3-7 times 
its steady value, and after two-fifths of a second it had fallen to 
2-3 times its steady value. In about five seconds the current 
became steady. 





THE ENGINEER 


Dec. 28, 1904 








STIR LOWTHIAN BELL. 


ANOTHER of our great captains of industry—Sir 
Lowthian Bell—died on Tuesday, full of years and 
highly honoured, not oaly in the North of England, 


with which he was intimately connected, but also in 


every district and country where the manufacture of iron 
and steel is carried on. He died within a few weeks of 
completing his eighty-ninth year, at his home, Rounton 
Grange, Northallerton. 


best endeavours to bring science to the aid of practical 
work, and the scientific no Jess than the commercial 
world is much the poorer for his decease. He was every- 


where looked up to as one of the leading authorities on | 


the manufacture of pig iron, a distinction which he had 
well and truly earned, for he devoted a very considerable 
part of his life to patient and exhaustive research into 
the working of the blast furnace, and much of what we 
know of the reactions that take place in the operation of 
smelting iron has been ascertained by Sir Lowthian in 
the course of his investigations. 

Sir Lowthian was almost the last of the pioneers cf 
the Cleveland iron trade ; in fact, 
his death leaves only two remain- 
ing of those who in the early 
fifties of the last century took 
prominent parts in establishing 
pig iron-making on the banks of 
the Tees. It was in 1851 that the 
first blast furnaces were started 
in the Cleveland district, Messrs. 

Bolckow and Vaughan building 
three at Middlesbrough; then 
Messrs. Gilkes, Wilson, Leatham 
and Co. erected two furnaces at 
the Tees Ironworks; and the 
Clarence Works of Messrs. Bell 
Brothers, with three furnaces, 
were started in January, 1854. 
Thus, Sir Lowthian and his 
brothers John and Thomas were 
the third firm to engage in the 
manufacture of Cleveland pig 
iron, and it was soon after the 
opening of the Clarence Works 
that Sir Lowthian commenced 
his scientific experiments, his 
attention being first directed to 
the application of the escaping 
s as a means of heating the 
blast, little having been done up 
to that time with a view to 
utilising the waste heat from 
the furnaces. It may be re- 
marked that Sir Lowthian had 
had experience in smelting Cleve- 
land ironstone some years before 
there were any furnaces on the 
banks of the Tees, but that’ was 
on the banks of the Tyne in 
1846, when connected with the 
firm of Losh, Wilson. and Bell, 
he built one of the furnaces at 
Walker for the express purpose 
of smelting the ironstone now 
known as Cleveland, such stone 
being obtained from the foot of 
the cliffs in the neighbourhood 
of Whitby, Sir Lowthian thus 
fully deserved the distinction of 
being classed as one of the 
pioneers or fathers of the Cleve- 
jiand iron trade, which has 
attained greater dimensions 
than that of any other pig iron 
making district in the world. 

Sir Lowthian Bell, it may be 
stated, was born at Newcastle- 
on-Tyne in February, 1816, and 
was one of the sons of Thomas 
and Catherine Bell, the family 
name of the latter being 
Lowthian. Both were natives 
of Cumberland. Sir Lowthian was educated at Dr. 
Bruce’s school at Newcastle, and after leaving there 
he went to Denmark and Germany to study the 
languages of those countries. On his return he 
went to Edinburgh University, and thence to the 
Sorbonne in Paris. Afterwards he visited the South 
of France for the purpose of studying a process for the 
manufacture of alkali by the use of sulphur-hydrogen. 
Later on he had intimate connection with the chemical 
trade, as well as with the iron trade, for he joined his 
father-in-law, Mr. Hugh Lee Pattinson, F.R.S.,in starting 
the Washington Chemical Works. Mr. H. L. Pattinson 
himself was a distinguished chemist, and was the patentee 
of a process, which was largely adopted, of extracting the 
silver from the lead ore. He also carried on the Felling 
Chemical Works. 

Sir Lowthian Bell's first practical acquaintance with 
the iron trade was at the age of twenty, when he went to 
manage. the rolling mills of Messrs. Losh, Wilson and 
Bell—in which firm his father was a partner—at Walker- 
on-Tyne. The firm had also established blast furnaces 
there, chiefly for using up mill cinder, the produce of the 
rolling mills, and it was there in 1846 that Sir Lowthian, 
as stated above, erected a furnace specially for smelting 
Cleveland ironstone. At Walker Sir Lowthian Bell made 
the acquaintance of Mr. John Vaughan, who afterwards 
was the discoverer of the main seam of Cleveland iron- 
stone, and who joined Mr. H. W. F. Bolckow in establish- 
ing the pig iton trade on the banks of the Tees. Mr. 


John Vaughan had been the manager of rolling mills at | 


Throughout his long career he | 
has ever been an indefatigable worker, and put forth his | 
' north side of the river Tees, so that they might bring the 


Carlisle, and went to Walker to manage Messrs. Losh, 
Wilson and Bell’s rolling mills. Sir Lowthian and his 
two brothers about this time also leased the blast 
furnaces at Wylam-on-Tyne, belonging to Captain 
Blackett, and there they carried on the manufacture of 
pig iron, partly from mill cinder and partly from iron ore 
obtained at Hareshaw, in Northumberland. Afterwards 
ironstone was collected from the beach near Whitby, and 
also at Skinningrove. 

When Sir Lowthian Bell and his brothers were com- 
mencing as Cleveland ironmasters they became the 
lessees of the ironstone under the Normanby estate, but 
the lease was only obtained on condition that the works 
to be established to smelt the stone were placed on the 


coal from the Durham coalfield over the West Hartle- 
pool Harbour and Railway, in which the Ward Jackson 
family, the owners of the Normanby estate, were inter- 
ested. That was how the Clarence works came to be 
erected on the north instead of the south side of the Tees. 
The stone had to be carried from Normanby to the south 
bank of the Tees over a private railway—the Cleveland 
Mineral Railway—to a jetty, where it was loaded into 
barges and taken across the river to the works. The 
proposed construction of this private railway and jetty 
met with much opposition from the Stockton and 


SIR LOWTHIAN BELL 


Darlington Railway Company. After some years, when 
what is known as the Hartburn Curve, at Stockton, was 
constructed, the use of part of this railway and jetty was 
abandoned, and the ironstone was carried from the mines 
to the furnaces all the way by rail. 

In 1864 Sir Lowthian’s firm became colliery owners, 
as well as ironmasters. They acquired some of the 
colliery property thrown into the market by the collapse 
of the West Hartlepool Harbour and Railway Company, 
who had been extensive owners of collieries. Bell 
Brothers acquired the Page Bank Colliery, and became 
lessees of a very important tract of land from Lord 
Boyne, on which they sank the Browney Colliery. They 
afterwards started the Tursdale Colliery. Ironstone 
mines were likewise started at Skelton Park Pit, Hunt- 
cliffe Mines, and Lumpsey Mine. Limestone quarries in 
Weardale were acquired, and thus all the materials 
required in the manufacture of pig iron were in the hands 
of the firm, who now produce over 1000 tons of pig iron 
per day, and employ between 5000 and 6000 men. 

In the scientific world Sir Lowthian was best known by 
his researches into the metallurgy of iron; but in his early 
days, when he was more intimately connected with the 
chemical trade, he and his father-in-law introduced 
several new methods into that industry, and Sir Lowthian 
himself devised a method of recovering the sulphur which 
was an essential element in the Le Blanc process; .but 
that was superseded by other methods. Probably noiron- 
master has devoted more time-and:pains to the study of 
blast-furnace practice, and his work has been universally 


considered as most valuable. The results of his jp. 
vestigations were communicated to ironmasters and 
others interested, chiefly through the medium of 
the Iron and Steel Institute, and were widely dig. 
cussed, especially in the “ seventies,” both at home and 
abroad. One of the most interesting subjects studied 
by Sir Lowthian was the question of increasing the 
dimensions of blast furnaces, very varying views being 
held by ironmasters. Much information was given aj 
meetings of the Institution of Mechanical Engineers and 
also at those of the Iron and Steel Institute, and the 
meetings were largely attended to hear the papers dis. 
cussed. One notable paper was that read before the 
Institution of Mechanical Engineers in- November, 1868 
by Mr. Charles Cochrane, who discussed the influence of 
the height and diameter on the working of furnaces. Ip 
this paper Mr. Cochrane gave particulars of the working 
of a furnace which he had erected at the Ormesby Iron. 
works, which furnace had a capacity of 20,624 cubic feet, 
In that paper he expressed a hope that by increasing stil 
further the dimensions of a furnace, enough heat might 
be conveyed into the furnace with the blast to enable a 
ton of iron to be produced from Cleveland stone with 
13 ewt. of coke, a hope which has not yet been fulfilled, 
This paper brought out a rejoinder from Sir Lowthian 
Bell, in the form of a communication to the Iron and 
Steel Institute. In this it was 
held that there was a limit to 
the increase in the dimensions 
of a furnace, so far as economi- 
cal production was concerned, 
lronmasters in the North of 
England had been going on 
building higher and higher fur. 
naces, until whereas the old 
furnaces had been only 40/t. to 
50ft. high, some were built in 
the district which were 103ft. 
high. Sir Lowthian contended 
that with these very high fur. 
naces the gases became too 
much cooled before they got 
through the materials in the 
furnace, and it was difficult to 
carry on the work of smelting 
economically owing to this, 
The paper read by Sir Lowthian 
was entitled “The Development 
of Heat, and its Appropriation 
in Blast Furnaces of Different 
Dimensions.’ The controversy 
was carried on for a very con- 
siderable time, Sir Lowthian 
Bell and Mr. Cochrane being 
the chief contributors to it. Sir 
Lowthian Bell, it may be re- 
marked, was an _ admirable 
speaker, not only on scientific 
subjects, but also on social 

topics. 
Sir Lowthian earned great re- 
pute as an author. He was a 
prolifie writer on both technical 
and commercial questions re- 
lating to the iron and steel 
industries. His first important 
book was published in 1872, 
and was entitled “ Chemical 
Phenomena of Iron Smelting: 
An Experimental and Practical 
Examination of the Circum- 
stances which Determine the 
Capacity of the Blast Furnace, 
the Temperature of the Air, and 
the Proper Condition of the 
Materials to be Operated upon.” 
This book, which contained 
nearly 500 pages, with many 
diagrams, was the direct out- 
come of the controversy men- 
tioned above, and gave details 
of nearly 900 experiments 
carried out over a series of years 
with a view to finding out the 
laws which regulate the process 
of iron smelting, and the nature 
of the reactions which take 
| place among the substances dealt with in the manufacture 
of pig iron. The behaviour of furnaces under varying 
conditions was detailed. The bcok created quite a stir in 
the metallurgical world, and became practically a text- 
book which has proved of the greatest utility to students 
of pig iron wadding It was a monument of patient 

research, which all practical men could appreciate. 
| Another large work—750 pages—was entitled “The 
Principles of the Manufacture of [ron and Steel,” issued in 
1884, and in this the author compared the resources held 
by different localities in the Old and New Worlds as iron- 
making centres. His further investigations into the 
manufacture of pig iron were detailed, as well as those 
relating to the manufacture of finished iron and steel. 

In 1886, at the instance of the British Iron Trade 
Association, of which he was then President, he prepared 
and published a book entitled “The Iron Trade of the 
United Kingdom Compared with other Chief Ironmaking 
Nations.” Besides these books and numerous papers 
contributed to scientific societies, Sir Lowthian wrote 
more than one pamphlet relating to the history ani 
development of the industries of Cleveland. 

In 1876 Sir Lowthian was appointed a Government 
Commissioner to the Centennial Exhibition at Phila- 
delphia, and had to write the official report relating to the 
iron and steel industries. This was issued in the form of 
a bulky Blue-book. 

As a director of the North-Eastern Railway Company 

| Sir Lowthian prepared an important volume of. statistics 
‘for the use of his colleagues, and conducted exhaustive 
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investigations into the life of a steel rail. Sir Lowthian 
has been juror at several of the great British and foreign 
Exhibitions. 

Sir Lowthian Bell, it may be remarked, was one of the 
founders of the Iron and Steel Institute. The iron- 
masters and manufacturers of the North-east of England 
had from time to time met at Newcastle, and had papers 
read to them relating to their business. It was thought 
that an organisation might be established which would 
be international, and those who were favourable to the 
idea met at Sir Lowthian’s house in 1868 to talk over 
the matter. The outcome of that meeting was the 
formation of one of the most successful and important 
scientific societies, which now numbers among its mem- 
bers the leading metallurgists in all parts of the world. 
gir Lowthian Bell was its third President, and during his 
term of office in 1873 the Institute held its first meeting 
oversea, When Sir Lowthian delivered his presidential 
address in French, one of the several languages with 
which he was perfectly familiar. The Institute, in 1874, 
bestowed upon him its first Bessemer medal for his 
distinguished contributions to the science of iron making. 
Sir Lowthian was also awarded the gold medal of the 
Society of Arts. 

For his scientific work Sir-Lowthian was honoured by 
many of the learned societies of Europe and America. 
He was a Fellow of the Royal Society; Hon. D.C.L. of 
Durham University ; LL.D. of the Universities of Edin- 
burgh and Dublin; D.Sc. of Leeds University. He was 
one of the most active promoters of the Durham College 
of Science by speech as well as by purse; his last contri- 
bution was made only a short time ago, and was £3000, 
for the purpose of building a tower. He has held the 
presidency of the Institution of Mining and Mechanical 
Engineers, and was the first president of the Newcastle 
Chemical Society. In 1873 he gave evidence before a 
Parliamentary Committee on the coal question, and when 
he was Mayor of Newcastle (an honour which was twice 
bestowed upon him), the British Association met there in 
1863, and to Sir Lowthian was due much of the great 
success of that meeting, which was memorable in that 
attention was first directed to the probable extent and 
duration of our coal supplies. Sir Lowthian was a most 
munificent supporter of all efforts that tended to the 
spread of technical and scientific education. 

Sir Lowthian was a director of the North-Eastern Rail- 
way Company since 1865, when that company acquired 
the West Hartlepool Harbour and Railway Company’s line, 
and also of the private Cleveland Railway. For a number 
of years he was vice-chairman of the North-Eastern 
Railway board of directors, and at the time of his demise 
was the oldest railway director in the kingdom. In 1874 
he was elected M.P. for the Borough of Hartlepool, and 
continued to represent the town till 1880. In 1885, on 
the advice of Mr. Gladstone, a baronetcy was conferred 
upon him in Byer ug of his great services to the 
State. Among other labours he served on the Royal 
Commission on the Depression of Trade, and formed one 
of the Commission which proceeded to Vienna to 
negotiate Free Trade in Austria-Hungary. 

For twenty vears prior to 1876 he resided at Washington 
Hall, County Durham; then he purchased the Rounton 
Estates, near Northallerton, and resided at the Grange 
ever since ; there he was gathered to his rest on Tuesday. 
He is survived by two sons and three daughters. 
Alderman Hugh Bell, the eldest son, has twice filled the 
mayoral chair of the Middlesbrough Council, and the 
younger, Col. Charles Lowthian Bell, has also occupied 
the same office there. 








THE NORTH BRITISH RAILWAY. 





For some time past,the North British Railway Company 
has been engaged in carrying out widening operations 
between College Station and Bellgrove, with a view to 
improving traffic facilities to and from the former station, 
which is in course of being completely re-modelled and 
brought up to date, and at the same time greatly enlarged, 
and so doing away with the frequent long and unavoidable 
delays arising from congestion of traffic, both passenger and 
goods, over the present low lines between College and Bell- 
grove. These operations have involved a great deal of heavy 
work in retaining walls, bridges, and covered ways, the line 
being carried under six streets, and also under the Corpora- 
tion Cattle Markets and Slaughter-houses, between Moore- 
street and Bellgrove-street. These works are now all com- 
pleted, and the permanent way is being laid down, so that 
the company should soon begin to reap the benefit of that 
portion of the extensive improvement it is carrying out on 
this portion of its system. 

A more interesting part of the work, however, lies in the 
enlargement and re-modelling of College goods station, for 
which the widening of the railway is to serve as an outlet. 
The present goods station is to be entirely swept away, and 
the new station will embrace, in addition to the area occupied 
by the old station, that large portion of ground which lies to 
the north of the present station between High-street and 
Alexander’s School, and facing Duke-street. The old build- 
ings on this ground, some of them in ways quite historic, and 
which formed a part of that old Glasgow now fast disappear- 
ing, were cleared away some time ago, and for several months 
Messrs. Robert McAlpine and Sons, who are the contractors 
for the works in connection with the new station, have an 
army of workers busily engaged on the site. 

_ The new station will be in two separate and distinct por- 
tions, one for genera] merchandise and one for mineral traffic, 
the former being built on the site of the old station and 
adjacent ground, and the latter on that portion of ground 
between Hunter-street and Barrack-street, facing Gallow- 
gate, known as ‘The Barracks,’’ and lately occupied by 
‘The Carnival.’’ This piece of ground is being laid out as a 
mineral depét, access for railway traffic being obtained by a 
new bridge constructed under Barrack-street, at the north- 
east corner of the ground and to the south of the old bridge 
carrying Barrack-street over the passenger lines from Queen- 
street Low-level Station, while convenient cart access to the 
ground is got from Gallowgate. 

The principal feature of the general station will be the 


large warehouse which is now under construction, and the 
walls of which can be seen rising above the barricading along 
Duke-street. The warehouse is to be 500ft. long and 321ft. 
broad, and will meantime consist of three upper floors and 
basement floor, provision being made for the addition of 
another floor as soon as the growth of traffic warrants the 
extension. The rails will run into the warehouse on the 
level of the lowest of the three upper floors, ten sets of rails 
being required, which will traverse the whole length of the 
warehouse, and not far short of a mile of railway track will 
be laid inside the building alone. Three roadways’ for lorry 
traffic and five loading tables for handling goods will be pro- 


vided on this floor to deal with the traffic, and any goods’ 


which are not to be removed fromthe warehouse at once can 
be raised to the upper floors or lowered to the basement 
through openings and traps in the floors for storage till 
required. 

The basement floor is extended beyond the area of the 
warehouse proper to the east of the building by arched vaults 
for a distance of 50 yards under the station sidings, and this 
floor should be useful for bonded store purposes, or a portion 
of it may be fitted up for cold storage for perishable goods. 
Access to this floor is obtained by a separate gateway and 
inclined roadway off Duke-street close by p reseed sory School. 
The main entrances to the station and rail floor of the ware- 
house will be tw> in number, and are off High-street, and 
situated immediately on either side of College passenger 
station offices, the one on the south side of the offices being 
new. To give access to the yard from the latter entrance, a 
bridge has been thrown across the passenger station. At the 
point where High-street and Duke-street join a fourth access 
is being formed, and from this corner a cartway will rise to 
the level of the second of the upper floors, and run along the 
building from west to east immediately inside the wall facing 
Duke-street, so that cart traffic to and from the stores on the 
upper floors can be conducted without cncroaching on the 
valuable space on the rail floor. Goods on the uppermost of 
the two storage floors will be lowered to the lorries on the 
roadway below through trap-doors in the floor. The chief 
idea throughout has been to prevent congestion of the 
different sets of traffic, and it is hoped that this plan of 
having separate roadways for each set on different levels, and 
each roadway, with its separate entrance, will meet the 
objectin view. As already mentioned, goods will be raised to 
the upper floors from the rail floor through ‘openings in the 
floors. These’ openings will each be of considerable’ area, 
being almost 40ft. long by 25ft. broad, and will, in addition 
to serving as a means for raising and lowering goods to and 
from the upper floors, form openings for ventilating, and, to 
some extent, lighting from the roof the lower floors. The 
building will be made fire-resisting throughout. 

One of the most important points in connection with a 
building of this class is the nature of the equipment for 
handling the goods, and in this case all the machinery is to 
be worked electrically.. A large number of overhead travel- 
ling cranes is to be introduced in place of the more usual jib 
cranes fixed on the floor level, with a view to~economising 
floor space, though a few of the latter kind will be used in 
special cases. These travelling cranes will be distributed 
over all the three upper floors, the basement floor being 
served by those on the rail floor. In addition, there .will be 
a number of hoists communicating with all the floors and 
the basement. : 

On the rail floor a feature will be the method of dealing 
with the railway wagons inside the warehouse. No engine 
will be allowed inside the building, and all the movements of 
the wagons will be conducted by means of electric capstans 
and traversers. The rails will run into the warehouse in sets 
of two or three, one road in each case being a feeding road 
for bringing in empty or removing full wagons. « 

By means of a series of traversers installed between 
adjacent lines of rails, the empty. wagons, after being pulled 
into the feeding road by the capstans, wil’ be traversed across 
from-that line to the adjacent lines alongside the loading 
tables, the wagons being thus brought as near as possible to 
the point at which they are séqued. In the case of remov- 
ing wagons which have been emptied at the tables or have 
received their load, the operation will be reversed. This 
method minimises the interference with the work of loading 
and unloading other wagons, and greatly expedites the 
handling of the traffic. 

For dealing with specially heavy roads, a large Goliath 
travelling crane, capable of lifting 30 tons, is to be installed 
in the yard close by, and should prove extremely useful in 
handling this class of goods. 

The work has been in progress now for some time, and, 
though most of it has, as yet, been of the nature of founda- 
tions and does not make much show, a considerable advance 
has been made, so far, by the contractors. 

In addition to the works at College, and forming part of the 
same extensive scheme, there has just been completed at 
Shettleston a marshalling yard for the accommodation and 
marshalling of the traftic arising from College, &c., and, 
further, the widening of the line, which at present has only 
been carried out to Bellgrove, is to be immediately extended to 
Parkhead. As already pointed out, the saving effected in 
expeditious handling of traffic and quick despatch and mar- 
shalling of the trains, as well as the avoidance of long and 
expensive delays to trains, should be a great benefit to the 
company, both financially and otherwise, and should lead to 
substantial development of the goods traffic of the company 
in this quarter—a development which the greatly increased 
accommodation and facilities of College Goods Station 
itself should enable the company to look forward to with 
equanimity. 

All these works are being executed to designs prepared 
by, and under the supervision of, Mr. James Bell, 
M. Inst. C.E., the chief engineer to the railway company, 
Mr. Charles J. Brown, Assoc. M. Inst. C.E., their assistant 
engineer for new works, being in direct charge. 








MOTOR SPEED CONTROLLER. 


A NEW method of obtaining varying voltage for the control 
of motors has been devised by the American Electric and 
Controller Company of New York. Many of our readers will 
be aware of the advantages of this method of controlling the 
speed of electric motors. Two of these are that there is 
almost constant torque at all speeds for a given work, and 
that there is no tendency to sparking throughout the entire 
range of speed yariation. Both of these are of great import- 
ance, and a great many methods for obtaining the necessary 
variation in potential when dealing with current from a 





constant potential. source have been invented. 


these a motor is employed to drive a generator, which latter 
supplies to the working motor a voltage which is varied by 
the rheostatic control of the generator. In another case a 
storage battery is introduced. Other systems depend upon 
the possibility of varying the original voltage. 

The principle of the actual method under discussion con- 
sists in only connecting the working motor to the supply 
circuit intermittently. The result of this is that the effec- 
tive voltage at the motor terminals, as measured by a volt- 
meter, is less than the supply voltage, as it has not time to 
reach its maximum before it is again interrupted. The 
time of connection with the supply circuit can thus be 
varied between the full voltage and ha'f the voltage of the 
mains. The apparatus by means of which this is brought 
about is shown in an engraving below. At the bottom 
on the left is a small electric motor, with its spindle placed 
vertically. This is coupled directly to an apparatus which is 
very similarto an ordinary direct-current commutator—that 
is to say, it consists of a number of bars of copper, each 
separated from the other by a strip of insulating material. 
This commutator—or interrupter as it should rather 
be called—is rotated at a constant speed of 1500 revo- 
lutions per minute by a motor connected to the supply 
mains. Two sets of carbon brushes press on the interrupter 
along diametrically opposite lines. On the right-hand side 
at the top is an apparatusnot unlike the barrel of an ordinary 
tramway controller. By means of this a greater or less 
number of segments of the interrupter can be put into or out 
of circuit. When all are in the full voltage is on the working 
motor. When the least number are connected, then practi- 


























MOTOR SPEED CONTROLLER 


cally half the original voltage is the result. Further regula- 
tion is obtained by alteration in the field of the motor. 

We have received a copy of a series of tests made with a 
3lin. Rogers Machine Tool Company’s boring mill fitted with 
a speed controller of this type. It will be seen that in each 
case quoted, although the work was facing in one case and 
reducing diameter rapidly in the other two, it was possitle 
to increase the number of revolutions so regularly as the 
tvol advanced towards the centre that the cutting speed was 
almost constant. 





Test 1. Test 2, Test 3. 
oes cast , ‘ 
iron flange | oo .+ ; 24}in. hard cast 

reduced | —— Saner iron flange 
from 15}in. | 15}in, to 9i surfaced to a 
to Sin. in | 5}in. = diameter of 12in. 
diameter. 

Total time taken 3m. 38 sec, | 2 m. 8 sec. 4m. 25 sec. 
} 95 : 

Maximum speed... 125 78 { = — 
Minimum speed.. .. 115 72 98 
Average speed .. . 120 | 75 100 
Depth of cut and feed 3 deep 4 deep x ,'; feed 4x ys 
Electrical input to 

motor.. .. .. ..|3°78 E.HLP. 6-1 E.BLP. 6-44 E.H.P. 
Electrical output to | 

machine oo «.| 3-42 BLP. | 4-92 H.P. 5-28 H.P. 


We are pleased to notice that the tools used in these tests, 
which were made at a very high speed, were produced in this 
country. They were made from “ A.W.’’ steel manufactured 
by Sir W. Armstrong, Whitworth and Co., of Openshaw. 
The same tool was employed in tests 1 and 2 without 
re-grinding, and, the tool in the third test being uninjured, 
the cut was continued down to 3} in, diameter at the same 
average speed. 
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In one of , 
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10-'TON HOPPER WAGONS, LONDON AND 
SOUTH-WESTERN RAILWAY. 


THERE have recently been constructed at the works of 
Messrs. G. R. Turner, Limited, Nottingham, sixteen 40-ton 
ballast hopper wagons for the Engineer’s Department of the 
London and South-Western Railway. These are intended 
for use with this company’s ballast plough vans, and to form 
part of the plant in connection with its large stone quarries 
at Meldon Junction, near Okehampton. The trucks are 32ft. 
in length over headstocks, with a capacity of rather more than 
32 eubic yards, and are carried on two four-wheeled bogies of 
the diamond frame type. 

From the engraving on page 614 it may be seen that the 
wagons are fitted with the automatic vacuum brake, in 
addition to a powerful hand screw brake actuating the blocks 
on all wheels. As a matter of fact, the photograph from 
which the engraving on this page was made was taken before 
the brake had been fitted. 

The discharging gear is worked by a screw and hand wheel. 
In wet weather, should any of the ballast hold up on the 
incline at the ends, steps and hand-rails have been provided 
to enable a man to clear the material away. The drawing 
gives such detailed information that further description is 
unnecessary, 








HYDRO-ELECTRIC POWER PLANT AT 


TURBIGO. 

A yew hvdraulic-electric supply station was opened last 
October at ‘urbigo, in Italy. The power-house is situated 
on the banks of the Naviglio Grande, which starts from the 
Ticino, not far from Tornayento, taking from it a volume of 
60 cubic metres of water per second. The canal, which is 
about 50 kiloms. long, is used for irrigation purposes. It is 
one of the largest irrigation canals in the world, and the 
most important in Lombardy, but up to the present time it 
has hardly been navigable. The new works have made it an 
industrial canal, navigable for the first 7 kiloms.—4-347 miles 
—and at the same time part of its water is utilised in 
turbines for the production of electricity at the central 
station at Turbigo. The design of this work was first con- 
ceived by the engineers Conti, Greppi, and Seoli, but it was 
afterwards taken up by the Lombarda Company under the direc- 
tion of Alessandro Scotti, who introduced considerable modifi- 
cations to the first project. The new canal is diverted to the 
left of the Naviglio Grande in the district of Castellana, runs 
parallel to it for 2 kiloms., and then turns to Turbigo to meet 
the Naviglio again 600m. above the bridge at Turbigo, the use- 
ful head being 8:70m., and the mean flow 61 cubic metres 
per second. The corresponding available horse-power is 6659 
dynamic, or 5530 effective horse-power at the axles of the 
turbines. From the water-regulating station to the power- 
house, the length of the canal is 5590 m., and the fail is at 
the rate of 0-12m. per kilometre. The width at the bottom 
of the canai is 22 m., and the depth of the water 2-80 m. at 
the commencement, then the bottom contracts and the depth 
increases to 3°40 m. At 5400m. from the regulating station 
the canal divides. the left branch, which carries away the 
least water, is used for navigation purposes, that to the 
right leads to the central station. The regulating station 
on the left of the Naviglio is provided with ten sluice 
gates, each 3m. wide and 2m. high. These sluices are 
so arranged as to allow 65 cubic metres of water to pass 
per second; 62 being for the central station, and 3 for 
the navigation canal. The roof of the building containing 
the sluices is raised above the level of the maximum rise of 
water in the canal, and is used as a public road. The 
entrance lock for the navigation canal is situated below the 
regulating station. This lock is 38m. in length, and has a 
width of 6°50 m. at the surface, and 5°50 m. at the bottom, 
the gates being of the usual wooden type. At about 200m. 
below the regulating house, the bed of the Naviglio has been 


barred by a sluice, which can be regulated to stop the water, | 


and divert it into the new channel. This barrage is formed 
of 29 iron trestles spaced 1°20m. apart, which turn on their 
lower ends, and carry a foot-bridge for the convenience of the 
attendant to enable him to get at the different controlling 
mechanism. This is raised 2°75 m. above the bottom of the 
Naviglio. On the right of the Naviglio there is a discharge 
with five outfalls, 2m. by 2m. The bottom is lower than 
that of the canal. With a view to maintaining the level of the 
water constant at the power-house, without causing any serious 
fluctuations of level in the irrigation canal, no matter what 
demands are being made by the turbines, a waterway 90 m. 
long has been constructed and three openings made in the 
side of the basin above the turbines. The openings have 


been provided with sluices, which are controlled auto- 


matically by electricity, the sluices being arranged to 
work in accord with the least variation of water in the basin. 
The water which escapes past these sluices rejoins the 
Naviglio by a canal, which divides the total fall of 8-7 m. 
into three steps. . At each step a wall has been built -SO m. 
high, so that the bed may be always covered with a depth of 
water and be protected against the effects of the falling 
water. In each of these walls are vertical openings, by 
means of which part of the water is discharged whilst the 
rest passes over the walls. 

In order to ensure the uninterrupted working of the 
central station during the months when the Naviglio is dry, 
and also to be always able to discharge the excess water, 
there has been constructed at the right of the Naviglio and 
in front of the power-house a reservoir 23 m. wide, with six 
sluice gates leading into a channel, 857 m. long, which 
leads to the Ticino. This channel is capable of returning to 
the river the whole of the water from the new installation. 
The continuance of navigation is assured by two basins 
joined together -by means of two locks, each of which 
gives a difference of level of 4°10 m. The dimensions are 
the same as those of the lock in front of the regulating 
station. The gates are of wood, and are provided with 
sluice valves, regulated by hand, for filling and discharging. 
A small channel runs along each basin and carries the con- 
stant supply of 3 cubic metres of water per second, which is 
necessary for navigation. 

The power-house, which is built at the end of the new 
canal and to the left of the actual course of the Naviglio, is 
divided into two parts, the first of which is placed on the left 
of the incoming canal, and in direct communication with the 
supply basin formed by this canal at the lower extremity. 
This is exclusively used for the turbines. The second part of 
the central station consists of a large room 40 m. long, 40 m. 
wide, and 12 m. high. In this is the electrical machinery. 
The installation consists in all of five units. Four of these 
are working constantly, the fifth serving as a reserve, 
Each unit consists of a horizontal axis turbine of 1500 
effective horse-power coupled directly by a rigid coupling to 
a three-phase alternator. There are also two small subsidiary 
groups for the excitation of the large alternators and for 
power purposes. These smaller units are driven by turbines 
of 100 horse-power each, and are coupled direct to their tur- 
bines by means of elastic couplings. Each of the five large 
turbines is designed to develop its 1500 effective horse- 
power under a head of 8:70 m., and with a volume of ‘water 
of 18,000 litres per second, and at a'speed of 125 revolutions 
per minute. They are constructed with two wheels on the 
same horizontal axle; the guide blades are controlled by 
levers, regulated by a chain. Each turbine has its automatic 
governor and two sluice valves, each having an aperture of 
3m. by 3°7m. These valves are worked by hand, and each 
group of two has a grating of 6-5 square metres area in front 
of it. The triphase alternators are of the rotating field 
magnet type; the armatures are built up of bobbins, 
fixed to a suitable frame. Each alternator is con- 
structed for a normal power of 1320 kilo. volt ampéres, 
with a potential difference of 11,000 volts, and with 
a frequency of 50 periods per second. They have been 
designed for an output of 1050 kilowatts on inductive 
circuit, with power factor cos ¢ = 0°80, There is an electric 
overhead crane, capable of lifting 25 tons, which serves for 
lifting and erecting machines. The cost of the hydraulic 
works of this installation, inclusive of the cost of the land 
and compensations, construction of the basins, canals, the 
central station, and the channel of discharge into the Ticino, 
including also the cost of additional measures for irrigation 
purposes, was about 3,660,000 lire (£146,000), or about 
733 lire (say £30) per effective horse-power for hydraulic 
work alone. In another similar installation constructed on 
the Naviglio Grande, but at Nizzola, this figure was only 
485 lire. In the latter scheme the canal is the samesize, but 
there is a fall of 28 m., whilst at Turbigo the fall is only 
8:2 m. The electrical energy is to be transmitted from 
Turbigo at 11,000 volts by three overhead wires. The demand 
is greatest in the environs of Legano. Nearly 1000 kilowatts 
of energy will be used in the new spinning and cotton mills 
between Sacomo and Rho. 








THE INSTITUTION OF CIviIL ENGINEERS.—STUDENTS’ MEETING.— 
A meeting of students of the Institution of Civil Engineers was 
held at the Institution on Friday evening, the 16th instant, Mr. 
G. N. Abernethy, M. Inst. C.E, in the chair, when a paper 
on ‘Folkestone Harbour: Cylinder Sinking at the Root of 
the Old Pier,” was read by Mr. R. H. Lee Pennell, Stud. Inst. C E, 
The reading of the paper was followed by a discussion, in which 
Messrs. T. 8. Nash, H. M. Rootham, H.°W. FitzSimons, B.&c., 
and A. E. Snape, B.Sc., Studs. Inst. C,E., took part, 





LETTERS TO THE EDITOR. 
We do hold oursel: the opini of 
(We do not ourselves ie rear ol al opinions of our 


A TURNING RECORD, 


-In the issue of THE ENGINEER dated December 9th, 1904 
on page 582, you give, under the heading of ‘‘A New Turning 
Record,” some very interesting data pertaining to work perform 
by a 30in. centre electrically-driven lathe, erected by Messrs, Hulse 
and Co,, of Manchester. You tell your readers there that the latho 
removed 168 lb. of metal per minute with four tools working, the 
cut being ljin. deep by fin, traverse, at a cutting speed of 44ft, 
per minute. This is without doubt a remarkable porformance, and 
when I read it, it set me thinking what horse-power would be 
uired to make such an enormous reduction. If we work with 
the formula of the a learned Professor Flather :— 
orse-power = -039, 
We get, Horse-power = -039 x 168 x 60 
= 393-12 horse-power. 

This also is an enormous quantity, isitnot! Forillustration of this 
lathe you refer your readers to the Machine Tool Supplement 

ublished with THe ENGINEER, date November 4th, 1904. The 
athe, I take it, is the one illustrated on page vii. of that Supple. 
ment, and upon reading through the matter I find that it is driven 
by a 60 horse-power motor only, Now the lathe takes a cut allright 
that requires 393 horse-power, and yet there is oniy 60 horse-powcr 
in the motor. Where does the extra power come from ! 

I argue that the power, in passing from the motor—or be!t—to 
the point of the cutting tool, or to the spindle, is multiplied accord. 
ing to the ratio of the gearing through which it passes ; but several 
of my friends, in whom I confide on such matters as these, say that 
such is not the case, and that you cannot get more power at the 
spindle than there is in the motor or belt. I am nearly convinced 
that I am right, for being interested on this point I have made 
many calculations—using Flather’s formula—with belt-driven 
lathes, and have found that in many cases the power required to 
take a certain cut at a certain speed, after seeing lathe actually 
doing same, must have been far in excess of what the belt could 
possibly transmit without very soon causing its destruction, and 
yet the belt pulled the cut as smoothly as possible. 1 quote the 
case of Hulse’s lathe here as being the best example I have come 
across, 

Now the gearing in this case is given as 34-87 to 1, and if thy 
60 horse-power in the motor is multiplied in that ratio, we have 
60 x 34-87 = 2092-2 horse-power at the spindle—truly another 
enormous figure, even when making a suitable reduction for friction 
in the headstock, and is well in excess of the 393 required to remove 
the 168 lb. per minute as stated. 

Now, Sir, what I want to know is, am I right in my argument 
that the power in the motor or belt is multiplied in its passage 
through the gearing to the spindle, in the same ratio as the ratio of 
such gearing ! 

Also, does Professor Flather's formula hold good when using 
high-speed steels to their fullest capacity, or is there no detinite 
relation between the horse-power required and the weight of metal 
removed { From what I can gather up to now the horse-power 
required goes up in leaps and bounds as the cutting speeds and 
cuts are increased, and if such is the case, will not Flather’s formula 
give a figure which is far below what is actuallyrequired! Is there 
any law which will give this quantity when using the high-speed 
steels / 

Just another point I should like you to settle for me. Which is 
the correct diameter on which to measure the cutting speed at 
which turning is performed’ Is it the outside diameter of work / 
or is it the diameter at point of tool ! or is it fairer to take a mean 
between these two ’ 

In the case in point, the outside diameter is 20in., making 
8-4 revolutions per minute, which gives a cutting speed of 43-99ft. 
per minute; the diameter at the tool point is 17-75in., and this 
gives a cutting speed of 39-04ft. per minute. The mean between 
these two is 41-5ft. per minute. Of course, I recognise that there 
is not such a very big difference between them, but I would very 
much like to know which is. correct. 1 see that you have taken the 
first method in giving the cutting speed ou page 582, December 
9th, 1904. 

December 18th. 


Sik, 


ONE INTERESTED, 


H.M.s. TERRIBLE, 

Sin,—Your correspondent ‘ Navalis” must learn that in matters 
such as that under discussion it is necessary to deal with them on 
a basis of fact, and not of dockyard gossip. He persists in assert- 
ing that the enormous consumption of fuel which occurred when 
the Terrible came home from China in 1902 was the result of leaks 
in the steam pipes. He has to account in this way for, in round 
numbers, about 2000 tons of coal. This coal would produce about 
15,000 tons of steam, and he wishes us to believe that every day 
during her voyage about 336 tons of steam were let loose in the 
ship. As this was lost and carried away through the hatches and 
ventilators, water had to be supplied to replace it. Where does 
‘* Navalis ” suppose 336 tons of fresh water per tweaty-four hours 
came from’ The whole story of leaking steam pipes is prepos- 
terous from first to last. 

The performances of the ship have been invested with an 
importance that they do not possess. ‘The engines and boilers did 
no better on one voyage than the other—at all events not a scrap 
of evidence has been given that they did. If any credit is due to 
any one, it is due to the captain or the navigating lieutenant. | 
have already stated that in every ship there is a speed at which 
she will burn least coal in making a voyage. The nearer she is 
kept to this speed the less will be her consumption, | will try an: 
make clear for the benefit of ‘‘ Navalis ” what this means. 

The power required to propel a ship varies ina ratio at least as 
great as the square of the speed. It is usually much greater, but 
I shall, to keep things simple, take it to be as the square, which ix 
not far wrong for low velocities, The result is that the quantity 
of coal burned per hour varies as the cube of the speed and per 
knot as the square of the speed, because the time spent on a 
knot is halved if the speed is doubled, and so on. 

Let, now, a voyage of 3000 miles be made, one half at 10 knots 
and the other half at 15 knots. The consumption at 10 knots will 
be 1001b,, say, per knot ; at 15 knots it will be 2251b per knot. 
We shall then have 1500 knots at 1001b. = 150,0001b. of coal, and 
1500 knots at 225 1b, = 337,800 Ib., and the total consumption on 
the voyage will be 487,500]b. Let, now, the whole voyage be 
made steadily at 12 knots, and we have a consumption of 144,000 » 
3000 = 422,0001b. Here is a saving of 65,0001b. of coal—a very 
noteworthy economy to be credited to the ship, or her engines, or 
her engineers, but really due only to the fact that she did not 
reach her destination by spurts, No possible lesson can be drawn 
from a comparison of the performance on two or more voyages 
unless all the circumstances are known, 

So far, repeat that not one scrap of evidence has been supplied 
to prove that the boilers or engines of the Terrible have done 
better lately than they have done before. I do not say that they 
have not, All that my assertion comes to is this, that more care 
has been taken to run the ship at economical speeds during her 
last two voyages than heretofore. The hypothesis about leaking 
steam pipes is beneath contempt. No sea-going engineer in the 
Navy or out of it will credit it. 

Lastly, I may say that I think it much to be regretted that 
attempts should be made to establish a high reputation for a ship 
or her engines and boilers, based on idle dockyard and club 
gossip. 1 know that much that is said becomes magnified in a 
curious way by some folk, and finds its way at last into the columns 
of the Press and even into parliamentary discussions. Thus ‘this 
gossip assumes an importance that it does not deserve, and that is 
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iny reason for troubling you with a long letter intended to correct 
misapprehensions which may easily become misleading and even 
mischievous aspersions on the professional reputation of able 
engineer Officers, SUPERINTENDENT ENGINEER, 

Liverpool, December 19th, 

sin, —* Navalis”” is wrongly informed. The Speedy's sister 
ships had locomotive boilers, not cylindrical. The locomotive 
boiler: gave 3000 horse-power during spurts; the Thornycroft 
poilers in the Speedy gave 4500 horse-power whenever wanted. 
An official publication says that the latter’s boilers were fitted ia 
199], and that in 1897 “This vessel has been continuously 
employed since her receipt from the contractors, and the boilers 
are working efficiently and economically.” She has done seven 
vers’ better work since 1897, : 

“| do not know how ‘‘ Navalis” has gained the idea that the 
Terrile’s steam pipe joints were wittingly designed too weak by 
the Admiralty, and that the engine contractors, who were then 
fitting merchant ships with steam of 200 1b., agreed with the 
design and guaranteed success. 4 

His ‘‘ fact” that the burst tube in the Terrible was an experi- 
mental weldless tube is opposed to the general belief that all her 
boiler tubes were lap-welded tubes, and that the tube burst at its 
thinnest part, which is never the weld. Salt feed and bad circula- 
tion was the cause of the fatality, as also, soon after, in another 
Bellevilled ship having weldless tubes, 

No doubt some better results have been obtained by working 
with steam pressures as low as possible, but with this low pressure 
it is anomalous that any Bellevilled ship does give a horse-power 
fur less than 21b of coal per hour for main engines only. ing 
or stopping the sanitary pump, bas also given economy in coal. — 

It is a pity that the Boiler Committee did not raise steam in a 
Belleville by steam coils, open all casings, and so visually note the 
tightness of all screwed and other joints, and measure the actual 
loss of water. 

‘“‘ Navalis” vouches for the correctness of the Terrible's figures, 
having seen the ship's logs. He hints at incorrect powers in 1902 
May | ask if they accord with receiver pressures and revolutions ! 
Other items would be interesting to dispel mystery, the most 
important being the truth of the coal figures so far as boilers are 
concerned. ‘Then there is the question of propellers, of alterations 
of auxiliary machinery working, of ages of coal burned, of use of 
boilers whether firing from furward or aft, and other details which 
would be instructive to engineers, PERPLEXED, 

December 19th. - 





Sin,—Your correspondent ‘‘ Navalis is well posted up in the 
engine-room affairs of the Terrible. The point he raises about 
steam pipes is one of much importance, and ought to be thrashed 
out. In an ordinary way there is no more difficulty in making 
tight steam pipe joints for 350 Ib. than for 1501b. 1 gather, there- 
fore, that the case of the Terrible must have been exceptional, and 
“ Navalis’ will do good service if he will tell your readers why the 
pipes leaked, and where, and whether an entirely new lot of steam 
piping has been put in; and if so, in what way it differs from the 
old. There are so many wild statements made about the Navy 
that an impartial, well-informed man, such as ‘‘ Navalis” obviously 
is, should tell us all he knows, and not rest content with hints and 
innuendoes, Tirry. 

Devonport, December 20th. 





NEW PATENT LAWS. 

Sin, —On the lst of January next our system of granting 
patents for inventions is to be so radically altered, that it is of 
importance to many of your readers to be somewhat acquainted 
with the cause of and probable effect of this new system. Hitherto 
patents have in this country been granted without any official 
examination a3 to the novelty of the invention. In future, there 
is to be an official examination as to novelty, but the examiners 
are only to consider previous British complete patent specification 
fifty years back; no foreign patent specifications nor any other 
publications are to be regarded. We have here a glaring instance 
of the step-by-step or piecemeal character of British legislation. 
In another twenty or forty years we may, perhaps, after an 
enormous expenditure of talk and print, expect an extension in the 
direction of an official examination like that carried out under the 
American, (Gierman, and other patent laws, which profess to and 
more or less take into account all publications, However, the 
principle is there, and, moreover, it is to be carried out in an 
entirely new manner. Where in other countries an official exami- 
nation exists, there has been the power of refusing a patent for 
want of novelty or of ‘sufficient’ novelty. The terrors and errors 
of irresponsible officialism thus let loose are so well known that 
| need only say that many a valuable invention is lost or mangled 
thereby, and many an invention obtains a patent undeservedly. 
Qa the other hand, the granting of patents without an official 
examination, according to the system at present in use in this 
country, France, most of our Colonies and many other countries, 
induces uncertainty as to the value of a patent, and hence great 
difticulty in its being taken up and commercially worked. 

The essence of our new system is that though an official examiner 
may find that the invention sought to be patented is more or less 
anticipated, and though the Patent-oftice shall have the power to 
insist upon such alleged anticipation being inserted in the complete 
specification, after the applicant for patent has vainly tried to 
overcome the objection, yet the Patent offics shall have no power 
to refuse the grant of the patent. That principle is right. in my 
opinion, but it is of the utmost importance that it be carried out 
in a fair, liberal, and commonsense manner, 

That there is a great danger in the opposite direction is my tirm 
belief. Although the present chief examiners on the whole may 
be trusted to act rightly, it will be different when, as they gralu- 
ally by death or retirement vacate their places, these become 
occapied by assistant examiners who have not been educated under 
the present state of things. And there is always a fear of 
officialism if you give a young man the chance, It sometimes 
happens that the word comes true: ‘‘ Convince a man against his 
will, he keeps the same opinion still.” Every patent agent of 
lengthy experience in regard cf patents applied for in countries 
where the examiners have to examine as to novelty, will bear me 
out in this, and human nature is the same in all lands, 

It becomes, therefore, necessary to safeguard the interests of 
the inventor. The Press, and in this case the technical Press, has 
great power for good, if it is intelligently and perseveringly used. 
We know how often it produces ‘‘ questions in Parliament,” and 
they are generally effective in keeping officials straight, or in 
correcting abuses, 

Before I go any further some psople may say, ‘‘ Why cannot 
the inventor himself do the search as to novelty!” My aaswer, 
from many years’ experience, is that the inventor, as a rule, will 
not search ; he trusts to luck, has no time, or, if he searches, he con- 
tents himself with going back a few years. Moreover, there are 
many inventors who are not able to pay for a proper search, insti- 
tuted by a qualified patent agent. 

The teclinical Press, then, should now take due notice of the 
matter, and lend a wiltitg ear to all remarks, complaints or other- 
wise, that invéntors, patent agents, and other interested parties 
have to say. In due course we shall, no doubt, have ‘‘ papers” 
read and books printed on the working of the new system, but the 
matter should not be left alonein the meantime, From the Act 
and from the rules we may already gather sufficient informationas 
to the defects, or possible defects, of the new system. 

It goes without saying that a good examination, so far as it goes, 
necessarily implies good classification and good arrangement of the 
previous patent specifications. In this respect I have reason for 
‘tating that these requirements will be complied with, But the 
new rules contain certain provisions not anticipated by the Act, and 
objectionable; 


| 





Thus, Rule 5 seems to go in the direction of splitting up an inven- 
tion needlessly, as requiring more than one patent, viz.: ‘‘Whena 
specification comprises several distinct matters, they shall not be 
deemed to constitute one invention, by reason only that they areall 
applicable to, or may form parts of, an existing machine, appa- 
ratus, or process,” If my specification, then, comprises a dozen 
improvements, all contributing to make the machine simpler, more 
efficient, and cheaper, then I may be required, as in Germany, to 
take out twelve patents for it! Though the Patent-office hitherto 
has been erring on the side of liberality, I fear that this rule may 
drive it to a noxious extreme in the other direction. And here I 
may state that in this and all other cases of decisions of the Comp- 
troller there is a finally binding a; 1 to the law officer. This 
is very objectionable unless he, of his own initiative or by consent 
of the inventor, take to himself a technical adviser or assessor to 

aide him in he often Fongaras eenenities of an invention. 
he Press ought to urge this point very strongly. 

Rule 10 is objectionable if it is to be so 2 SOS that the 
reference to the alleged anticipation, and which is to be inserted 
after the claims, is to be insisted on, even if the body of the speci- 
fication already contains a distinct reference thereto, together 
with explanations setting forth the differences which the inventor 
thinks exists between his invention and the alleged anticipation, 
Or liberty should be given to insert the explanations after the 
officially inserted reference, : 
T. Jensen, Caartered Patent Agent. 


December 17th. 





BACTERIAL PURIFICATION OF SEWAGE. 


Sin,—Referring to your reprint of Dr. Reid’s report on the 
working of the new biological filter beds at Hanley, in Stafford- 
shire, it will be of interest to many of your readers to know that 
the results obtained, which are in every way most satisfactory 
except as regards the small quantity of oxidised nitrogen in the 
effluents, are strictly referable to the Hanley sewage, and that 
they do not necessarily apply to any other. 

Oa the strength of the remarkable results obtained, the following 
experiment was made with the sewage testing apparatus at Staines, 
which has already been explained and illustrated in THE EN«i- 
NEER :—The filtering material which was boing tested consisted of 
local gravel, gauged to pass 14in. mesh and rejected by jin. mesh. 
The resultsobtained, at arateof tlowof 1,000,000 gallons peracre per 
21 hours, with a period between each discharge of seven minutes, 
were very satisfactory. In order to try the effect of smaller 
material, the top foot of the material being tested was removed, 
and a foot of the same local gravel was substituted, gauged to pass 
4in. mesh and be rejected by fin. mesh, 

The result was that, in the course of about ten days. a gelatinous 
growth began to spread itself over the surface of the filter, and the 
discharge from every vertical foot of the material from one to six 
rapidly deteriorated. The effluents became charged with a thick 
brown flocculent growth, that persisted after the filter had been 
carefully washed, and an increase of the air supply did not seem 
to affect it in any way. This state of things went on even after a 
change was made from raw strained sewage to the effluent taken 
from the tank, where the sewage had been treated by chemicals, 
and a considerable amount of septic fermentation as well. It is 
almost unnecessary to say that the biological character of the filter 
had been greatly altered by this apparently very slight change in 
the conditions, which, as I have already explained, consisted of 
nothing but substituting 1ft. deep of gravel of the same grading 
that gave such excellent results at Hanley. The cause of the 
sudden and persistent change was traced to an intermittent dis- 
charge that occurred once a week of washings from the upper 
surface of sand filters through which the sewage is passed before 
its final discharge to the Thames. 

Apparently the organisms from these washings were unable to 
form gelatinous growths in the larger material, where they were 
continually being washed away by the incoming liquid, but that 
they easily established themselves and got the upper hand in the 
upper foot of the finer gravel. 

Before continuing the testing, it was necessary to renew the 
filtering material throughout and use it of the larger size. Since 
doing so there has been no further trouble, and the cost of the 
whole experiment amounted to only a few shillings. As it saved 
the costly mistake of blindly following the Hanley results, which, 
[ daresay, many engineers are now doing with the approval of the 
Local Government Board, it is more difficult to estimate the saving. 

I send you this information as a warning against taking the 
results obtained from one sewage as applicable to another. 

I am writing from memory, but the records of the experiment 
are at the works at the Staines outfall, and I have no doubt that 
Mr. Hall, the manager, will be very pleased to give particulars 
The examination of the effluents which led to the cause of the 
deterioration being traced to the washings was made at the 
R.A.M.C, Laboratory. W. D. Scorr-Moncrierr. 

December 14th. 





INDUCED DRAUGHT, 


Sin,—lI should like to be allowed to point out that your reply to 
‘J. J. M. W.,” on this subject, is far from being correct. You 
say, ‘* These fans are liable to rapid destruction by heat, sulphur 
fumes, and dust, &c.” ; 

(1) Chemical action takes place only in the presence of heat 
and water. You have plenty of heat in the gases, but no moisture, 
and, therefore, no chemical action on the iron can take place. If 
we consider the original air for the draught to have been 60 deg. 
Fah., and containing 90 per cent. of saturation, equal to 5-2 grains 
of water to the cubic foot, the gases at 400 deg. Fah. will contain 
the same amount of moisture, but the percentage would run into 
the third or fourth place of decimals. 

(2) Sulphur in-coal averages from 4 to 14 per cent. only. 

(3) I have had these fans driven by direct connected steam 
engines running for as long as twelve years, and to all appearance 
they look as good as new. 

(4) Air at 60 deg. Fah. with 90 per cent. of moisture will do 
intinitely more harm to the fan than the same air at 400 deg. Fah., 
and I have also hundreds at work on the low temperatures. 

With respect to the size and speed of the fans, | greatly differ 
from you. To geta sufficient supply of oxygen for combustion 
you must have a draught of at least lin. water gauge, and this at, 
say, 400 deg. Fah., would mean a periphery speed of the fan 
wheel of 6500ft.:per minute. To effect this at 300 revolutions per 
minute you would require a wheel 7ft. diameter, and a case 12ft. 
high. 1 should never think of running a fan less than 500 revolu- 
tions per minute, and at this speed a fan wheel of 44ft, diameter, 
and a case 74ft. high, would be quite large enough. 

There are many things that may lead a man astray in this 
‘induced draught ” question, but your correspondent will be in safe 
hands if he communicates with Patiir Parsons, 

Blackburn, December 17th. 


THE ADHESION OF STEAM WAGON WHEELS, 


Sir,—Replying to Messrs. Thornycroft’s letter of the 30th ult. 
ve the above, it is perhaps not fair to cast all the blame of the 
matter upon the steam wagon manufacturers, as they cannot alter 
regulations, But my case is this. The firm whom we purchased our 
steam wagon from were asked before the order was whether 
there would be any trouble in snowy weather. They distinctl 


and decidedly answered ‘‘No.” My firm were somewhat sceptical, 
so we ventured on one wagon only, with the result that when there 
is snow more than an inch deep, either dry and hard with frost or 
in a half-thawed state, our wagon with smooth-tired wheels—re- 
commended by the makers—is helpless, and does not leave the 
yard, while the horses do. 


Snow in any state seems to incapaci- 








tate the wagon ; even if there is a heavy hoar frost, we have to 
wait until it thaws, 

The statement of Messrs, Thornycroft’s that, ‘‘ with the amount 
of snow we usually get in Eagland, we do not think that, on the 
whole, the question is such a serious one, though it may appear so 
tothe owners at the moment,” is such an extraordinary one that 
it leads one to suspect that they are wilfully blinding their eyes to 
facts. Let me state acase. A brewery company has one hundred 
horses. It is decided to use self-propelled vehicles for dep$t and 
— and medium distance work. Therefore, sixty horses are sold 

ten wagons purchased. During the two weeks before Christ- 
mas—one of the brewer's busiest times—there is a succession of 
snowstorms, thaws, and frosts. What is the brewer to do! 
a aa the railway com y who, well knowing it has’ been 

le a convenience of, proba ly deliver the stuff anyhow and at 
any time, or perhaps, being too busy, refuse to take the goods at 
all! Hire horses, when every haulier has more work than he 
can cope with! or shut up half the brewery! 1 await Messrs. 
Thornycroft’s solution of this difficulty with curiosity, especially so 
when I state that the makers of our wagon have nothing, aol 
know of nothing, either wheels or snow shoes, that ‘hey will 
guarantee will keep the wagon on the road in all weathers—in 
reason, Therefore we invest in no more self-propelled vehicles 
until this problem has been solved. 

Messrs. Thornycroft are quite correct. ‘‘ It should be considered 
a special circumstance when the road conditions are so bad that 
the wagons cannot go out.” It will be a special circumstance if, 
after an admission of this sort, buyers purchase steam or other 
motor wagons, which are unreliable as to running in the winter, 
when our four-footed friend goes on much the same as usual, what- 
ever the climatic conditions may be. It makes one almost inclined 
to parody our friend Max O’Rell, and say: ‘‘It is a fine day ; let 
us run our steam wagon.” ALP. 

Wolverhampton, December 21st. 





DIVERGING NOZZLEs. 

Sin,—-I gave the expression for the”Yeactive thrust, due to the 
escape of steam from a backwardly-moving diverging nozzle, as 
m(V—v), where m = mass of steam passing through nozz'e per 
second, V = mean velocity of steam leaving nozzle relatively to 
nozzle, and 7 = mean velocity of steam entering nozzle relatively 
tonozzle. I said that this expression was unaffected by any velocity 
which the nozzle might have. ‘‘ Testor” questions this statement 
in the case in which V = O, and in which the velocity of the 
nozzle = 5000ft. per second. Well, in this case v is obviously 
(— 5000), and the reactive thrust (for m units of mass of steam per 
second) is m [O — (— 5000)]; that is, 5000 m. It should be noted 
that we are not speaking of what forces have given the nozzle its 


N 


te 


backward velocity of 5000ft. per second. This point has not been 
raised. 

The case of the gun that I cited is, I think, a perfectly parallel 
example. In the sketch I give below N can represent either the 
nozzle or the gun; and E can represent either the earth, or the 
wheel, ‘or other rotating body, on which the nozzle is mounted. 
The steam or the projectile, as the case may be, will have an 
initial velocity equal to that of that part of the wheel or earth on 
which it is mounted. 

I fail to see how the law of the conservation of energy is run 
foul of. I have already ventured an opinion as to how the thrust 
is received. R. M. NEILSON. 

30, Cross-street, Manchester, 

December 19th. 





HOT BRASSES. 

Sik,—There are some general principles which may aid your 
correspondent with regard to the heating of the loose pulley bushes. 
When a loose pulley revolves the oil is carried round better than 
when the shaft revolves. As the slackness of the bush allows the 
oil to gather at the bottom, the oil is carried round, aided by the 
centrifugal force, into the arc of contact at the top of the shaft. 
Slight inequalities of balance and of movement through the running 
of the belt favours the oil entering into the arc of contact at the 
top of the bush when the pulley revolves. And the belt tension 
is evidently not sufficiently relieved by the different diameters of 
pulleys in the case mentioned. As the bush is in two parts the 
tendency of the oil will be to collect in the space between the 
bushes, and if sufficient collects it may ultimately run out at the 
ends without touching the shaft, should there be much clearance 
between the bush and shaft. A bush all the length of the pulley 
eye would both relieve the pressure on the arc of contact and 
favour the shaft taking up the oil as it revolves. 

Sometimes, owing to want of balance or other causes, a loose 
pulley tends to come to rest in a certain position—the shaft wearing 
acertain part of the bush, so that the oil does not readily enter. 
Grease lubricators in such cases are unsatisfactory. Instead of the 
solid lubri¢ant preventing heat, it requires heat to melt it. If at 
the top, the fit may be so close that the lubricant cannot enter. 
The spring type with soft grease is better than the screw-down type 
for such cases as the one in question. A loose pulley which gave 
me trouble I cured by putting lubricators at right angles to each 
other, and ordering the pulley to be stopped, so that one was at the 
top and the other at the side—the running-in side—of the shaft. 

An oil groove with rounded edges should be cut in the bush so as 
to allow the oil to spread, 

BEECHWOOD, 


CHEAP STEAM PRODUCTION. 

Sir,—Some years ago we attached forced draught and special 
fire bars to our two Lancashire boilers with the object of burning 
coke dust. The load has grown, and last week I had the water 
and fuel carefully checked, with the following results :— 

Water used in boilers from December 9th to 16th, 


as per Corporation meter .. .. .. .. .. «. 79,300 gallons, 
Fuel used from December 9th to 16th— 
Coke dust, 41 tons 4cwt atis. 11d... .. £319 0 
Washed slack,*15 tons 17 cwt. at 6s. 6d. .. £5 3 2 
£9 2 3 


This works out at a fraction under 2s. 4d, per thousand gallons, 
Can this result be beaten? I may add that the water feed to the 
boilers is heated by the exhaust steam from the engines to 
200 deg. Cc. D. Lena. 
Sheffield, December 19th. 
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84-INCH CAPSTAN LATHE, 

We illustrate by two views on this page an Sin. high- 
speed lathe made by the Tangye Tool and Electric Company, 
Limited, of Birmingham. The headstock has, it is claimed, 
from two to three times the power of an ordinary lathe head- 
stock of similar size, and can be driven from a two-speed 
countershaft or by variable speed electric motor. It can also 
be changed from countershaft drive to electric drive at any 
time without delay or alteration. The steel spindle is 54in. 
diameter in the front bearing, bored out to take bars up to 
3gin. diameter. It is driven through several changes of 
gearing from a single pulley carried on a shaft at the back. 
This pulley is 14in. diameter, and takes a 4in. belt running 
at a high speed, thus ensuring ample power. By using this 
back shaft the pull of the belt and the high frictional 
velocity of the pulley bearing on a large diameter spindle are 
avoided. 

The pulley is connected to a double friction clutch, which 
can be put into gear with either of the two wheels on the 
pulley shaft, or by placing the clutch lever in the central 
position the spindle may be stopped. There is a second gear 
shaft below driving in turn on to the spindle gears, which are 
connected by strong clutches moved from a handle in front 
of the headstock. There is also a double gear on the top of the 
headstock put in or out by an excentric shaft, which gives a 
maximum purchase of 40 to 1, and with a simple two-speed 
countershaft gives sixteen speeds to the lathe spindle, equally 
divided throughout the whole range, giving on the different 
gears 400, 305, 237, 180, 139, 106, 82°4, 62, 49, 37°3, 29, 22, 
17, 13, 10 and 7°7 revolutions per minute. 

All the gear is quite covered in, so that the workman 
cannot be caught in the wheels, and the risk of cuttings 
getting into the gears and breaking the teeth is avoided. 
The cover for the quicker running gears and clutches is only 


light and held on by two small bolts, so that it can be | 


quickly taken off at any time for oiling, &c. 

The bed is 19in. across the vees by 104in. deep; it is 
mounted upon two box: feet which have doors, and can be 
used as cupboards. The saddle has screw-cutting motion 


from a guide screw used only for that purpose, and self-acting é A 
| and C and boilers Nos, 2, 4, 6, and 8 are designated group No, 1. | 


sliding and surfacing motions from a shaft at the front of 
the lathe. Six changes of feeds are provided, driven by belt 
from the fast headstock reversing gear, with a gear-box in 
front. The changes of feed can be instantly made by two 
handles at the front, and are arranged for hin., j,in., ;,in., 
jzin., 7,in., and in. traverse per revolution. The whole 


| 20, 22, and 24. 


of the feed gear is carried in a double apron on the saddle 

which covers the wheels and protects them from chips. The | 
sliding and surfacing motions are connected by friction | 
clutches, but a ‘‘drop-out’’ worm gear is also provided, so | 
that avtomatic stop motion can be fitted if required. The | 
capstan is arranged for four tools, and is made of forged steel | 
specially heavy to avoid any springing under cut. A pump | 
with sliding pipes and a large tray for cuttings are provided, | 
so that a copious supply of suds or oil can be delivered to | 
the cutting tools. There is, it will be seen, a strong resem- 

blance between this lathe and the 12in. lathe by the same 

makers illustrated in our recent Machine Tool Supplement, 

where a picture of the headstock gearing and a diagram of 

the changes was given. 








A BAD CASE OF DISCHARGE OF WATER WITH 
STEAM FROM WATER-TUBE BOILERS: CAUSE 
AND REMEDIES.* 

(Concluded from page 605.) 
By A. Bement, Chicago, Ill. (Member of the Society). 
EFFECTS OF DRAUGHTS OF STEAM ON PRIMING, 

With an engine cutting off steam, for example, at one-yuarter 
stroke, it will, during the interval that the valve is open, tak« 
steam at a rate four times faster than it is being generated ; such 
steam is in storage in the piping and boiler drums, and with each 
valve opening the steam pressure will be reduced, with the result 
that the rate of evaporation in the boilers will be increased for the 
interval of drop, in proportion to the amount of drop in pressure 
occurring in the boilers. The steam pressure employed in the 
plant in question is 175 1b. above atmosphere ; at this temperature 
a drop of 1 lb. pressure will liberate approximately 0-5 of a heat 
unit for each pound of water in the boilers, therefore a small 
fraction of 1 lb. drop in pressure, if occurring in sufficiently short 
interval, would increase the rate of evaporation to an amount 
enormously greater than the average, and to this is due the | 
trouble from water in engines K and L, as compared with others 
in the plant. 

If steam storage capacity is compared with demand made upon 
it, useful facts are presented. Referring to Fig. 1, engines A, B, 


Engines D and E and boilers Nos. 10 and 12 compose group No, 2; 
group No. 3 includes engines K and L and boilers Nos, 14, 16, 18, 
In calculating steam storage volume for these 
three groups, the cubic contents of the main steam header and 
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engine connections are taken. It is, of course, true that steam is 
in storage in much other piping, but it cannot respond to the 
sudden demand to any large extent, because of the brief interya) 
ot time. For this reason drop in steam pressure occurs partiey. 
larly in the boilers composing these groups, owing to their respec. 
tive engines drawing more directly from them. A large amount 
of storage space exists in the boiler drums, of course, but this jx 
relatively equal in each group. 


TABLE A,—Steam Storage Space Compared with Kilowatt Cupacity 


| 


Engines and boilers— 
Group number, 


Kilowatts. 
Relative number 
of valve 
openings in given 
interval. 
Cubic feet of 
storage. 
Kilowatts per 
cubic foot 
of storage space. 
made on steam 
storage space. 
Group No. 1 the 
standard. 


| Relative demand 
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Table A shows the relations of the groups in reference to ki). 
watt output per cubic foot of storage space. he relation jn 
group No. 3 is given as the engines were originally installed with. 
out separators, also with the small separators, and with stil! larger 

| ones now in use, Engines A and B run at 150 revolutions per 
| minute, C at 90 and D and E at 110 revolutions, while engines K 
| and L make 75 revolutions per minute. Therefore these larger 
| engines which make less number of revolutions in a given time, 
| must take proportionately more steam at each valve opening, for 
| this reason draw harder on the stored supply of steam, with the 
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Exp oF Barrie PLrates Droprinc Down, 
Fig. 16 


result that drop in pressure in the boilers of group No. 5 is in 
proportion. The figures in the last column of the table are pre- 
pared in accordance with this fact. 

Calorimetric tests for moisture in steam from boilers of group 
No. 3, and measurements for drop in pressure at engine K, iu 
steam header of group No. 3, also in steam header of group No. |, 
were made during the time that the small separators on engine 
K and L were in service, The results of these experiments will 
follow, 

TABLE B.—Change in Steam Pressure, due tv Engines taking Stem, 
«lverage Pond itions. 
Variation Drop 
in in 
pressure, pressure, 
Ib. Ib. 


Location of measurements. 
-. 25-0 
os. B10 
ees 
4-0 


At the throttle ofengine K .. .. -. 
Steum header group No. 8at A—Fig. 15 

i pipe from bottler No.4 1) i. ft 
» header at engine C of group No.1 .. 2-0 

The pressure measurements given in Table B were made with a 
Crosby steam engine indicator, using a 100 ib. spring. Location 
of these measurements were on the steam header near boilers Nos. 
13 to 16. The measurement in the steam header of group No. 1, 
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it the outlet to engine C, corresponded in location tu similar 
measurements in the header of group No. 3. The change of 
pressure in the steam pipe at boiler No. 14, as near as the diagram 
could be measured, appeared to be 1 lb., which could, however, bo 
assumed to be even less. It is impossible, in fact, to measure the 
drop in pressure in the boiler drums, because there can be no drop, 
for the reason that the liberation of latent heat results in evapora 

tion of water, and the resulting steam immediately tends to restore 
the pressure. This action influences the pressure in the steam 
pipe at the boilers to a large extent, and likewise in much less 
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measure affects the drop in the header. ‘Therefure, there ix no 
drop in pressure in the boilers, but there is increased evaporation. 
There would, of course, be an extremely small amount of lag in 
the response of the evaporation in restoring the steam removed, 
and this, if anything, is what could be measured in the steam pipe 
at the boiler. 

Upon the opening of a steam valve pressure would drop, and 
steam flow to the cylinder at considerable velocity; at valve 
closure this flow would suddenly be arrested, resulting in the 
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inertia raising the pressure in the piping, which would, of course, 
fall to normal before the valve ain. Therefore, the 
yariation in pressures given in Table B are both drop and surge, 
between which the indicator does not yg oye For this reason 
a bristol recording gauge was attached to the same point with the 
indicator, the change of reese making a record on the moving 
chart. When this was obtained the gauge cock was throttled, so 
that the pressure in the gauge was contant; then the resulting 
record gave evidence of how much of the change was due to drop 
below normal and that due to surge above normal. Thus figures 
for the last column of Table B were obtained. 

A very interesting proof that there is a surge, was afforded b 
experiments with the steam calorimeter. Its location was as muc 
ore rt. away from the point where the cylinder oil entered, yet oil 
was carried back and entered the calorimeter, resting on the water 
as shown in the glass gauge. 

At the opening of steam valves, pressure drops and rate of 
evaporation in the boilers increases, At valve closure the flow is 
arrested, resulting in pressure in the piping being raised above 
normal, causing a return surge to the boilers, raising the pressure 
therein and stopping evaporation entirely for a brief interval. 

Thus the performance in the boilers is divided into three periods ; 
a very high peak of evaporation, followed by a brief interval of no 
evaporation at all, and then a longer period of evaporation at 
normal rate, the average rate being in proportion to the absorption 
of heat by the boilers. 1t is these peaks of evaporation which 
cause the water, or most of it, to be carried over the standard 
bafiies, thence out with the steam to the engines. 


ErrEcT OF WATER-HAMMER ON BAFFLES, 
The foregoing discussion of the performance of the process of 
evaporation, while being correct, offers no corroborative evidence. 
It is therefore in order to submit proof of the fact. If the engines 
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and boilers of group No. 3 were a unit, it would be possible to 
calculate the effect of drop in pressure, and express the result in 
rate of evaporation, but this group is connected, not only with an 
equal number of boilers on the opposite side of the room, but with 
the other portion of the plant by means of a 9in. equaliser. For 
this reason stored steam in these portions has an unknown 
influence on the problem. That such influence is not large, how- 
ever, will be shown. Reference to Fig. 2 will illustrate the con- 
struction of the standard water baffles as furnished in boilers 
Nos. 15 to 24. As observed they are composed of six pieces of 
steel plates ,;in. thick, bolted to the two traverse braces, the 
baftie being made up in the width of three pieces, and in length of 
two piecés, those in contact with the head of the drum being 
attached to it. 

With every one of these baffles in the drums of the boilers of 
group No, 3 failure has occurred by nuts becoming unscrewed and 
dropping off, causing the plates to become detached so that, to a 
greater or less extent every bafile has come to pieces. Examples 
of these failures are illustrated in Figs. 16 to 18. 

Fig. 16 is an example of the most common failure, and consisted 
in the nuts coming off and allowing the upper end of the plates to 
drop down, There is no evidence that this kind of failure 
increased the moisture in the steam ; it probably had an opposite 
effect, because in a measure it acted similar to the middle form of 
baftle tested in the model boiler. 

Fig. 19 illustrates a very bad failure, as it allowed water to rise 
directly above the bafile, filling the space so that the steam passing 
over the end carried it out in large mass, This failure occurred in 
boiler No, 16, and was immediately followed by a great rush of 





ae L-—--- \ 
\ 


| V 
ayer 
oS 


Oxtp Styie Barrie. Borer No. 14. 
Fig. 20 


water to engine K, which squirted out of the high-pressure 
cylinder head joints, raised the shaft, stretched the studs, and 
destroyed the gasket under the cylinder head. The next Sunday, 
when pesoumt repairs were attempted, it was discovered that 
the cylinder was cracked in the fillet of the flange. This was the 
most serious rush of the water entering either of these engines ; it 
produced a tremendous Be ger: which shook the building, with 
only the damage described, which serves to indicate that a large 
amount of water may pass through an engine without causing 
much damage. 

The baffles in other of the eighteen boilers under discussion in 
this plant are secured with bolts just the same as are these six, 
but have never unscrewed and released a plate, although some of 
them have been in service a period four times as long as those of 
group No. 3, With the boilers on the opposite side of the room 
there has been no trouble of this character, although made and 
installed at the same time, and discharged to the same steam 
header, These failures can only be accounted for by the peaks of 
evaporation, the force of the rising water unscrewing the nuts 
from the bolts, Recurrence of these failures was prevented by 
riveting the end of the bolts over the nuts. 

Another exceptionally stro roof of the occurrence of these 
peaks of evaporation is afforded by Fig. 20, showing the old style 
of baffle in boiler No. 14, which is composed of three pieces of 
— of full length, but not attached to the head of the drum, 

eing loose, as shown at A. With each opening of high-pressure 
steam valves of engine K it strikes a blow against the head at A, 
but With engines and L out of service, and the boiler at 
maximum cageetty, there are no blows, Likewise similar baffles in 
boiler No, 12 of group No. 2, where the steam storage space is 
hot large, strike a similar blow, but not near so hard. But with 
other similar baffles in other portions of the plant there is no 
sound, The behaviour of these baffles not only show that drop 
in pressure has a serious effect on the boilers of group No. 3, but 
that it does not extend to any great extent to those on thasother 
side of the room, 

If it is assumed that there was no hot water in the boilers, but 
the storage space filled with steam, then opening of a steam valve 





would cause a reduction of enema With the water present 
there is no actual drop in the boiler drums, but there occurs what 
may be termed a theoretical drop, which, if being known, makes 
it ible to calculate the rate of evaporation. But for reasons 
before mentioned, this is not known. Therefore it is assumed that 
the average theoretical drop in the boilers of this group was 
0-15 1b., which occurring for a period of 0-1 of a second, corre- 
sponding to the valve opening at 75 revolutions per minute, at 
one quarter cut-off, would result in the evaporation of 2-3292 lb, 
of water during this interval. At the rate of 23-292lb. per 
second, or 83,851 1b. per hour, equal to 2430 horse-power from one 
boiler. The contents of a boiler being 30,0001b. of water, and 
the liberation of heat equal to 0-5 British thermal unit from each 
pound for a drop of 11b. pressure. At the beginning of valve 
opening the flow of steam is slow reaching maximum at closure, 
when the return surge to the boilers raises the pressure and stops 
evaporation entirely. Fig. 21 is a graphic illustration of this per- 
formance, wherein the peaks are reduced to a mere fraction of 
0-1 of a second 


CALORIMETRIC DETERMINATIONS, 

The usual method employed to determine whether boilers are 
disc ing wet steam is to test it with a calorimeter. One 
hundred and forty-three such tests were made on boilers of Group 
No. 3, the results of which are most interesting, and prove the 
utter fallacy of this business as far as getting an average sample is 
concerned, It is the author’s opinion that the water in a vertical 
pipe will flow in contact with the walls ; for this reason, a sample 
taken from the centre of the pipe cannot show an average percent- 
age of water. For this reason, the sampling pipes, which were 
duplicates of each other, were perforated for their whole length, 
so that, if possible, the sample would be gathered uniformly from 
the centre to surface of the pipe, with the idea of securing wn | 
water travelling along the pipe. The 0-5in. pipes were eac 
bushed with a 0-25in. pipe, and twenty ;;in. holes driiled through 
each, and the inner ends of the sampling pipes were plugged. A 
Carpenter separating calorimeter was used. 

It is a fact that the harder a boiler is worked the more water it 
will discharge with the steam, but the most significant showing of 
the moisture determination was the presentation of the results as 
being just the opposite. For example, tests were made on boiler 
No, 22 under different conditions, with the following results :— 

Conditions. Range of moisture 


Tr cent. 
Engine L only in service, boiler at small capacity 11°56 to 17-72 
Engiue L only in service, boiler at large capacity 7-14 to 10-96 
Engines L and K in service taking steam at the 
same interval, and boiler at full capacity .. 1-66 to 2-11 
Tests were made under all attainable conditions except that of 
high water, which was not advisable to attempt. Arrangements 
were made that the relative crank positions could be made the 
same, ensuring that these two engines took steam simultaneously. 
The extreme range of all samples, from all boilers and conditions, 
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was from 1-37 to 23 per cent. moisture. The higher determina- 
tions were from boiler No, 18 when the baffle was in the condition 
shown in Figs. 17 and 18, which will be discussed later. 
Moisture with everything in normal condition ranged from 1-37 to 
17-72 per cent. 

The probable explanation for the various samples obtained from 
boiler No, 22, for example, under the different conditions of opera- 
tion, isa difference in velocity of steam flowing from the boiler. 
For illustration, the outlet from the calorimeter does not exceed 
jy of an inch in diameter, while the inlet at the sampling pipe is 
many times greater. For this reason, the velocity of flow of the 
steam into it is not high ; therefore, when steam flows from the 
boiler at high velocity, the water is carried past the sampling pipe, 
but when flowing from the boiler at low velocity the calorimeter 
gathers more water, so that when the sample showed 17 per cent., 
for example, it contained a greater percentage of water than the 
steam leaving the boiler. Therefore, depending on conditions, the 
sample either contained too much or too little water. 

During these moisture determinations all of the boilers of this 
third group were equipped with the standard baffle, except No. 20, 
which was fitted with the middle form shown in Fig. 3. The same 
tests were applied to it as to No, 22, except that the water line was 
as much as 6in. higher. The comparison between the baffles is :— 


Range of moisture 
Baffles. per cent. 
1-66 to 17-72 


Standard baffle, boiler No. 22... 1. «2 oe 
Middle baffle, boiler No. 20 .. .. .. «. 1-51 to 2-11 

The tests on boiler No, 20 with the middle form of baffle would 
indicate that it produced much drier steam than the standard, as 
proven by the tests in the experimental boiler, But with it most 
moisture was present in the sample at low capacity, but as the 
condition which produced 2-11 per cent. with this baffle, made 
17-72 per cent. with the other, may be taken to mean that. it pro- 
duced drier steam, as the experimental boiler showed it should do. 
Yet this 2-11 per cent. moisture was greater than an average sample 
would have given, 

Another phase of the matter was shown by tests on boiler No. 18, 
when one of the baffles was in the condition shown in Figs. 
17 and 18, Tests were made while in this condition and 
after repairs, Corresponding tests were also made at the throttle 
valve of engine K, The results were as follows :— 





Condition of bafite. Benge meeeenens., Bend 
Boiler No. 18, Engine K. 
Imperfect .. 8-84 to 28-53 .. 5-80 to 12-18 
Perfect... 1-66 to 5-80 .. 2-25to 2-99 


The sampling pipe did not extend into the main, the sample being 
— from the upper surface. From these samples it is not to 
inferred that moisture entering engine K was as low as 
2-25 per cent. But these records, compared with those from boiler 
No. 22, would indicate that if there was moisture enough present, 
it =e enter the calorimeter even with the flow of steam at high 
velocity. 
Samples from the centre of the steam pipe from boiler No. 14, 


taken under different conditions, range from 1-66 to3-04 per cent. 
moisture. This and No. 16 are the ones most affected by the drop 
in pressure. 

PERFORMANCE OF LARGE SEPARATORS, 


The above experiments and tests were made when the small 
separators were in use, Since that time very much larger ones, 
measuring 4ft. diameter by 17{t. long, of a unique design, have 
replaced them, which are shown in section by Fig. 22, the upper 
portion being divided into two parts by a hollow partition, making 
the area of the inlet side very small, while the outlet side is very 
much larger. As shown, there is an opening at the top of the 
partition, fitted with metal plates at an angle. It would appear 
that the operation of this device is based on the asumption that 
the water would leave the rapidly-moving steam, and flow directly 
into the top of the pertiiee, from which it would pass by way of 
the 2in Pipe D to the ch at the bottom, below the perforated 
partition E. For this to occur, however, would require that sepa- 
ration takes place in a much smaller space than was afforded by 
the small separators, which were themselves too small; therefore 
it necessarily follows that the entering water must continue with 
the steam through the inlet passage, into the large volume of the 
outlet side, where separation would ccecur if reduction of velocit 
be -sufficient. To} determine whether separation was effected, 
gauge cocks A and B from the locality of assumed dry steam was 
opeued, with the result that the escape of water and steam 
 veones Ht each other. But from cock C, leading from the water 
chamber, dry steam issued continually. It is probable that if 
these separators had been so connected that the steam enter 
what is now the outlet, the result would have been better, because 
if.the velocity in the e chamber should be low enough to 
allow of separation it would be more readily attained in a down- 
ward flow. 

The indications to the present time are that all of the water 
entering these separators leaves again with the steam. But owing 
to their large volume effective steam storage space is very much 
increased, and for this reason less water leaves the boilers, their 
installation being a partial remedy only. 

For water to separate from moving steam requires that the 
velocity be sufficiently low for it to occur, and if the quantity of 
steam be great, it necessitates an inconveniently large space. 
Therefore it is better to accomplish separation at the boilers, 
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where in this case it could be divided up among the twenty- 
four boiler drums, with the added advantage that the water 
does not require to be returned to them. This the high form 
of battle, with deflectors, would accomplish in a most satisfactory 
manner. 








PuysicaL Society.—At a meeting of the Physical Society held 
on December 8th, a paper on ‘“ A High Frequency Alternator” 
was read by Mr. W. Duddell. The author described and showed 
in action a high-frequency alternator, which he had constructed in 
1900 for some experiments on the resistance of the electric are, and 
with which frequencies up to 120,000 alternations per second had 
been obtained. The alternator consists of an inductor, built up 
out of ferrotype plate, having V-shaped notches cut in its edge so 
as to have flat-topped teeth. Surrounding the inductor is a 
laminated ring having two inwardly projecting poles, the clearance 
between these and the teeth of the inductor which formed the air 
gap being less than 0-1mm. The ring is wound so that a direct 
current flowing round the winding tends to produce lines of force 
from one pole to the other through the inductor. The number of 
lines of force varies from a maximum when the teeth of the inductor 
are opposite the poles, to a minimum when the poles are in front of 
the spaces. This variation in the total number of lines of force 
produces alternating E.M.F.’s in any winding, either on the pole 
pieces or on the ring itself ; the movement of the inductor through 
the distance between two consecutive teeth producing one complete 
riod. One winding on the ring could serve to carry both the 
direct field current which magnetises the ring and the alternating 
current produced. In practice, owing to the great importance of 
any self-induction in the alternate-current circuit, it was found 
advisable at high frequencies to use separate windings for the two 
currents. At the highest frequencies the best results were obtained 
with coils having a few turns of wire fixed right on the tips of the 
les. The alternator is driven by means of a figure-of-8 belt 
rive from two phosphor-bronze discs. Each of these discs is belted 
to a duuble-grooved pulley fixed on the shaft of a direct-current 
driving motor. With this method of drive the inductor was run 
for several months at s s between 30,000 and 40,000 revolutions 
per minute, and the spindle of the inductor alone could be easily 
run at 60,000 revolutions per minute. Using inductors having 30, 
60, 90, and 204 teeth, the author obtains small alternating currents 
having frequencies from a few hundred periods per second up to 
120,000 alternations per second. An illustration will perhaps 
convey some idea of how high a frequency of 120,000 alternations 
r second really is. In plotting curves for ordinary frequencies of 
FO to 100 alternations per second, a scale often adopted is 10in. for 
100 alternations. If it were attempted to plot a curve up to 120,000 





Raye second to this scale, the curve paper would require 
to be 120,000in., or nearly one-fifth of a mile long. 
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THE JUNIOR INSTITUTION OF ENGINEERS. 


WiIru the permission of the managing director, Mr. Oswald Stoll, 
the London Coliseum was recently opened to the visit of this 
Institution for the inspection of its many features of engineering 
interest. The visitors attending numbered over , and were 
received by Mr. Wingfield Bowles, under whose supervision the 
work has n carried out. Mr. E. Eade and Mr. W. J. Boutell 
were present on behalf of Messrs. Ransomes and Rapier, con- 
tractors for the revolving stages, panorama gear, travellin, 
carriages, winches, &c. The stages are three in number, arrang 
in conceutric rings, the outer one being 75ft. diameter, inter- 
mediate 50ft., and the central one 25ft. Each is mounted indepen- 
dently upon a ring of carrying wheels, some of which are driven 
by electric motors, operated by a novel arrangement of controllers 
by which ten varying speeds are obtainable, the highest speed 
being equivalent to about 20 miles per hour on the outer table. 
The stages can be run in either direction, either separately or all 
together. Horizontal rollers are also provided to keep the tables 
concentric. The motors and resistances are so arranged that the 
number in operation can be varied, and in case of breakdown the 
faulty motors can be cut out and the work performed by the 
remainder. SS control is ensured by means of both electric 
and mechanical brakes, the latter being operated by hydraulic 
power, so that the tables can be brought to rest very quickly. 
Each table will carry a moving load of 11 tons in addition to its 
own weight, so that the total mass that can be set in motion is 
about 150 tons. The tables are operated from a gallery on the 
prompt side of the stage, a separate operator manipulating each 
table. On this controller gallery is fixed an indicator board, fitted 
with instruments recording the current and hydraulic pressure, 
also ships’ telegraphs, indicating instructions given from the stage 
level. The controllers and resistances are in rooms below the stage, 
and are operated from the controller gallery by means of worm 
gears mounted on cast iron pillars. On the tops of the pillars are 
fixed brass discs of large diameter, with the various positions of 
the controller steps clearly marked out, so that possibility of error 
in working is reduced to a minimum. 

The panorama gear consists of the following:—Three power- 
driven rollers for ordinary panoramas, four sets of hand-driven 
rollers for ordinary panoramas, and one set of two-power driven 
rollers for cyclorama or circular panorama, together with the 
necessary grooves, crossing the stage. 

In crossing from one side of the stage to the other the cloths are 
hung from a wire rope, which winds on to or off the rollers at the 
same time as the cloths themselves, ~The ropes run in grooves, 
suspended from the grid, and are supported by a special form of 
clip, to which the cloths are attached. The lengths of groove 
between the flies carrying the three ordinary power-driven pano- 
ramas are arranged to lift vertically through a height of 12ft., 
special winches being provided in the O.P. fly for the purpose. 

The five power rollers are driven by electric motors placed under 
the stage through high efficiency silent worm gearing enclosed in 
oil baths. Auxiliary hand gearing is provided on the fly floor for 
use as a stand-by. For the purpose of gathering up the three- 
power driven panorama cloths in the prompt side scene dock, 
walking ways of light steel are provided, suspended from the fly. 

The travelling carriages are for the purpose of bringing people 
and scenery into sight of the audience quickly. The carriages are 
three in number, coupled together, and they each consist of a 
light steel framework, carrying a teak platform, 17ft. by 4ft. 6in., 
at about stage level. The carriages depend from and travel upon 
a girder fixed about 40ft. above stage level, and crossing from side 
to side. Each carriage has four travelling wheels, arranged in 
pairs in a bogie frame, to facilitate running round a curve into 
tho scene dock on the prompt side, where they are kept when not 
in use. An electric winch is provided on the prompt side fly for 
driving the carriages by means of a steel wirerope. The maximum 
speed of the carriages is seven miles per hour, and the weight of 
the three, when loaded with people and scenery, is 8 tons. 

An electric brake is provided on this winch for pulling the 
carriages up quickly, but in order to ensure absolute safety should 
this brake fail to act and the carriages continue to run, they them- 
selves cut off the current and apply powerful mechani-al brakes to 
the travelling wheels. 

Two sets of five power-driven winches <re provided, one set on 
the fly floor of each side of the stage, for lifting wrought cages in 
which scenery is placed. Each set is arranged in a line, each 
winch having three barrels coiling ropes which pass from the top 
of the cages over — fixed on to the grid. The winches are 
arranged so that they can be driven from an electric motor, two 
at a time, or they can be driven independently, clutches being 
provided for putting into or out of gear any particular winch. An 
electric brake is fitted to the motor to pull it up quickly after 
the current has been cut off ; also each winch has an independent 
mechanical brake. 

Six sets of hand-power winches for raising sky cloths, &c., have 
also been fixed on the fly floors, each winch being provided with 
three barrels coiling ropes, to which are attached steel tubes 55ft. 
long. The ropes are passed over pulleys fixed on the grid. Each 
winch also has a barrel for coiling a counter-balance rope, the 
counter-balance weight being arranged to work up and down in 
guides on the side wall of the building. 

At the conclusion of the inspection the thanks of the members 
for the special arrangements which had been made for their 
reception were expressed by Mr. W. J. Tennant, past-chairman. 








ALMANACS, DIARIES, &c. 


Messks, THos, Roprnson anp Son, Limited, of Rochdale, have 
sent us a wall calendar of the tear-off pattern, the slips each con- 
taining the six working days of each week ; Sundays are excluded. 
The design is neat, and the dates clearly printed. Henry Simon, 
Limited, of Manchester, adheres to the much appreciated block wall 
calendar with daily slips, each of which is provided with a well- 
chosen quotation from a recognised author. The wall calendar by 
Messrs. George Cradock and Co., Wakefield, is also of this firm’s 
usual style, and has monthly tear-off slips with large, clear figures. 
Calvert’s Mechanics’ Almanack for 1905 is almost too well known 
to require any comment here. It has now reached its thirty-second 
year of publication, and is as highly appreciated as ever by the 
artisans and craftsmen for whom it is chiefly intended. Messrs. 
KE. R. and F. Turner, Limited, Ipswich, have sent us a wall 
calendar of the daily block pattern with a separate quotation or 
saying for each day. Cochran and Co,, Annan, Limited, have also 
published a wall calendar on which is neatly represented in colours 
a section of the Cochran vertical fire-tube boiler. This calendar 
has daily tear-off slips, Messrs. Clayton, Son and Co., Limited, 
Leeds, have issued a wall calendar with monthly tear-off 
slips. The illustration represents a gasholder, a branch of work 
for which this firm is noted. A wall calendar has been published 
by Mr. John Etherington, of King William-street, London 
Bridge. This is of the usual type with easily legible figures. Our 
latest batch of these seasonable publications includes a wall 
calendar from the United States Metallic Packing Company, 
Liraited, on which is tastefully reproduced in bas-relief the semi- 
nude statue of Atalanta, by Concetto Vicari. Wall calendars of 
the monthly tear-off pattern from Messrs, John erson and Co., 
Limited, and from the Chemical Trade Journal. essrs, Crosier, 
Stephens and Co., Newcastle-on-Tyne, have issued a card on which 
is printed a good wish for the forthcoming year, and is accompanied 
by a paper knife. The wall calendar issued by Messrs. Dickson and 
Mann, Limited, of Armadale, Scotland, is a neat production with 
monthly tear-off slips, 


LAUNCHES AND TRIAL TRIPS. 


CLACTON, steel twin-screw ; built by, Earle’s Shipbuilding and 
Engineering Company, Limited, Hull; to the order of, the Great 
Eastern Railway ; dimensions, length 245ft., beam 31ft.; to carry, 
cargo; engines, twin-screw of the three-crank triple-compound 
type, 154in., 25}in., and 4lin., stroke 36in., pressure 180 Ib.; 
constructed by, the builders ; launch, November 28th. 

BRANKSOME HALL, steamship; built by, Swan, Hunter and 
Wigham Richardson, Limited; to the order of, the Ellerman 
Lines ; dimensions, 386ft., 46ft. Sin., 30ft. 5in. ; to carry, 6900 tons 
deadweight ; engines, triple-expansion, 234in., 40in., and 69in. by 
48in.; constructed by, Wallsend Slipway and Engineering Com- 
pany; a speed of 11? knots was attained ; trial trip, Novem- 
ber 29th. 

Coqvet, steel screw steamer ; built by, Sir Raylton Dixon and 
Co., Limited ; to the order of, Messrs. Glover Brothers ; dimen- 
sions, 372ft., 50ft. by 28ft. 3in.; engines, triple-expansion, 25in., 
42in., 68in. by 45in., pressure 1801b.; constructed by, Blair and 
Co., Limited ; trial trip, November 30th. 

HornsEA, single-deck type steamer ; built by, Blyth Shipbuild- 
ing Company, Blyth ; to the order of, the Sea Steamship Company, 
Limited, Hull; dimensions, 343ft., 47ft. 3in. by 24ft. 5in.; to 
carry, grain and timber; engines, triple-expansion, 23in., 38in., 
and 64in. by 42in.; constructed by, North-Eastern Marine Engi- 
neering Company ; the trial trip was quite satisfactory ; trial trip, 
December 5th. 

GREENBANK, turret-deck steamer; built by, Messrs. Wm. 
Doxford and Son; to the order of, Messrs. The Horsley Line, 
Limited, Hartlepool ; dimensions, 352ft. by 48ft. by 26ft.; launch, 
December 7th. 

NETHERTON ; built by, Northumberland Shipbuilding Company, 
Howden-on-Tyne ; to the order of, John Greenlees and Co,, Glas- 
gow ; dimensions, 372ft. by 48ft. by 30ft. 10in.; engines, triple- 
expansion, 244in., 40in:, and 68in. by 48in. stroke, pressure 180 lb. ; 
constructed by, North-Eastern Marine Engineering Company, 
Limited ; launch, December 7th. 

KaTHOLM ; built by, Messrs, Chantier Naval Anvesois, Antwerp ; 
to the order of, Messrs. Johnsen and Jespersen, Copenhagen ; 
dimensions, 230ft. by 35ft. 6in. by 17ft. 3in.; engines, triple-expan- 
sion, 17in., 28in., 46in. by 30in. stroke, pressure 160 lb.; constructed 
by, North-Eastern Marine Engineering Company, Limited, North- 
umberland Engine Works ; trial trip, recently, 

SanTona, steel screw; built by, The Tyne Iron Shipbuilding 
Company ; to the order of, Donald and Taylor, Glasgow ; dimen- 
sions, 83lft. by breadth 48ft. by moulded depth 24ft. 44in.; 
engines, triple-expansion, 24in., 40in., 65in. by 42in. stroke, 
pressure 1601b ; constructed by, Wallsend Slipway and Engineer- 
ing Company, Limited ; launch, December 7th. 

ABBOTSFORD ; built. by, Joseph L. Thompson and Sons, Limited, 
Sunderland ; to the order of, Messrs. Charlton and Thompson, 
Baltic Chambers, Sunderland ; dimensions, 360ft. 3in. by 50ft. 10in. 
by 25ft. 6in.; engines, triple-expansion, 24}in., 40in., 66in. by 45in. 
stroke, pressure 180 Ib.; constructed by, John Dickinson and Sons, 
Limited, Sunderland ; launch, December 8th. 

HARMONIC, steel screw; built by, Furness, Withy and Co., 
Limited, Hartlepool ; to the order of, Messrs. J. and C. Harrison, 
Limited, 66, Mark-lane, London ; 335ft. long; engines, triple- 
expansion, 23in,, 40in., 65in. by 42in stroke, pressure 200 lb.; 
constructed by, Richardsons, Westgarth and Co., Limited ; launch, 
December 8th. 

GERMANIC, steel screw; built by, Irvine's Shipbuilding 
and Dry Docks Company, Limited; to the order of, Messrs, 
W. H. Cockerline and Co., Hull; dimensions, 342ft. by 49ft. 6in. 
by 25ft. 2in.; engines, triple-expansion, 234in., 39in., 66in. by 
45in. stroke, pressure 1801b ; constructed by, Richardsons, West- 
garth and Co , Limited ; launch, December 8th. 

ARRIVAL, steel screw steamer ; built by, Messrs. Wood, Skinner 
and Co., Limited ; to the order of, Mr. C. Rowbotham ; to carry, 
400 tons deadweight ; engines, triple-expansion, 13in., 2lin , 35in 
by 24in., pressure 1801b.; constructed by, North-Eastern Marine 
Engineering Company ; trial trip, December 15th. 

Fixippo, steel screw cargo steamer; built by, the Northumber- 
land Shipbuilding Company, Limited; to the order of, Mr. D. 
Tripeovich ; dimensions, 430ft., 54ft. by 32ft. 2in.; to carry, 
9000 tons deadweight ; engines, triple-expansion, 27in., 45in., 74in. 
by 48in., pressure 180 Ib.; constructed by, North-Eastern Marine 
Engineering Company; a speed of over 11 knots was attained ; 
trial trip, December 15th. 

Pontop, steel screw steamer; to the order of, the Peareth Steam- 
ship Company, Limited ; dimensions, 335ft. long ; engines, triple- 
expansion, 23}in., 38in., 64in. by 42in., pressure 180 lb.; 
constructed by, Richardsons, Westgarth and Co.; a speed of 
12 knots was attained ; trial trip, December 17th. 








NAVAL ENGINEER APPOINTMENTS. 


THE following appointments have been made at the Ad- 
miralty :— 

Engineer Commanders.—R. B. Ayers, to the Firequeen, for the 
Pandora, on paying off ; G. W. Roome, to the Firequeen, for the 
Prince George ; J. R. Roffey, to the Pembroke, for the Ramillies ; 
H. C. McLean, to the Pembroke, for the Anson ; 8. G. Haddock, 
to the Pembroke, for the Resolution ; W. G. Mogg, to the Vivid, 
for the Hood ; M. Sennett, to the Vivid, for the Blake; and E, 
Swinney, to the Vivid, for the Edgar. 

Engineer Lieutenants —S. J. Drake, to the Vivid, for the Flora ; 
R. Main, to the Vivid, for the Harrier; H. J. Leader, to the Pem- 
broke, for the Pioneer; H. Basson, to the Pembroke, for the 
Pyramus; 8. Ham, to the Pembroke, for the Speedy; J. A. 
Richards, to the Firequeen, for the Indefatigable, all on paying off ; 
H. F. Russell, to the Vivid, for the Duke of Edinburgh; C. E. 
Stone, to the Revenge; E. V. Waud, tothe Juno; W. A. Wilson, 
to the Firequeen, for the Brazen; A. E. Atkins, to the Pembroke, 
for the Roebuck ; C. L. Warren, tothe Pembroke, supernumerary ; 
G. 8. Holgate, to the Halcyon, for the Ribble; F. J. Page, to the 
Pembroke, for the Pegasus; and C, Broadbent, to the Vivid, for 
the Hussar, on paying off ; W. A. Dathan, to the Fire Queen for 
the Surly on the Pyramus paying off; G.C. Nicolson, to the 
Halcyon, for the Cheerful. 








Puysicat Society.—Ata meetiag of this society held on Novem- 
ber 25th, a paper on ‘‘ The Measurement of Small Differences of 
Phase” was read by Dr. W. E. Sumpner. The author describes 
new voltmeter methods which may be used, and gives the results 
of a number of measurements on alternating current plant. 
Difficulties arising in the measurement of very small alternating 
current voltages are overcome by rectifying the voltages so as to 
utilise sensitive direct-current instruments. The paper gives the 
result of some tests of two transformers of 3 kilowatt capacity 
intended to work between voltages of 100 and 1000, and with 
currents of 100 cycles per second, One transformer was used to 
step up the volts from V, to V2, the other to step down from Vy 
to V,. It was found that the phase-difference between V, and V; 
for a non-conductive load increases regularly with the current. 
For an inductive load there is a sharply defined minimum at low 
power factor. The author Sy that points on one side of 
the minimum corresponded to a lag, and points on the other side 





to a lead of the current on the voltage in the primary circuit. 





CATALOGUES. 


FerRANtI, Limited, Hollinwood, Lancashire.—Catalogue No, 7 
describes this firm’s class B current transformers, ammeters, 4c, 

W. H. Battey AND Co., Limited, Manchester.—List 294 is an 
abstract from Section 6 of Bailey’s pumps and hydraulic machinery, 
and is devoted to the Davidson pumps. 

BEANLAND, PERKIN AND Co., School Close Works, Leeds.— 
sheet showing a new combined tool grinder, dise grinder, and 
buffing wheel, and also a hand hack saw for use on the bench. 

JOHN WHITEHEAD AND Co., Limited, Preston.—A catalogue 
illustrating and describing the numerous machines made by this 
firm for brick, tile, and pipe-making, and also clay-working, and 
accessories generally. 

JoHN Spencer, Limited, Wednesbury.—The twenty-second 
edition of the catalogue of iron and steel tubes, fittings, and ‘cols 
made by this firm contains considerable information which wi!! be 
serviceable to the engineer in concise form, 

GRAHAM, Morton AND Co., Limited, Leeds. Catalogue No. 10, 

-This book describes numerous installations of conveying p!.ut, 
which have been designed by this firm for handling all classes of 
material, The illustrations are particularly effective, 

EvuGen BLAXBERG AND Co., Diisseldorf.—This is a cataloguc of 
condensing plants, cooling towers, and oil separators publishe:| in 
the German, English, and French languages. The agent in this 
country is Mr. John Child, 108, Claremont-road, Liverpool. 

MATHEWS AND YATES, Limited, Swinton, Manchester.—A sinall 
descriptive catalogue of the ‘‘ Cyclone ” high-s forced lubrica. 
tion engines. They make either single-cylinder or compound 
engines ; the former are made in four standard sizes, The latter 
are made to suit the purchaser’s requirements. 

Bruce AND Stitt, Limited, 49, Sefton-street, Liverpoo!.—A 
catalogue containing photographs of several structures made b: 
this firm. The illustrations show iron and steel framed buildings, 
foot-bridges, and roofs, drill sheds, car sheds, and churches, ic., 
which they have constructed. 

THE ACETYLENE ILLUMINATING CoMmPANY, Limited, 3, Victoria- 
street, London.—A pamphlet giving an interesting account of the 
process of autogenous soldering or welding by the oxy-acetylene 
blow-pipe. Illustrations are given of the apparatus, and there is 
also a complete price list. The company is prepared to rent out 
the plant for trial, the rent being remitted if the apparatus is 
purchased, . 

W. E. MAULSDALE AND Co., 24, Chapel-street, Liverpool.—This 
pamphlet describes various forms of ‘‘bi-fluid” tachometers. It 
may be explained that the “‘ bi-fluid ” tachometer is an instrument 
for measuring speed of rotation or of progressive motion by utilis- 
ing the difference of effect exercised by contrifugal force on two 
fluids of widely different specific gravity enclosed in a tube and 
specially-constructed reservoir. The tachometer may be mounted 
direct upon any vertical revolving part, or driven by pulley and 
belt from any rotating part of the machine. 

RICHARDSONS, WESTGARTH AND Co., Limited, Hartlepool.—A 
copy of a neat and well illustrated catalogue containing a full 
description of the ‘‘ Nesdrum ” water-tube boiler, and illustrations 
of steam turbines and electrical machinery. Many claims are made 
for the ‘* Nesdrum, ” among which may be mentioned that it is easy 
to transport, cheap to erect, and quickly cleaned ; the construction 
of the boiler is simple, and it is stated to be an economical steam 
producer ; it is less liable to give trouble than most other types 
through the tubes being covered with soot or scale, as the vertical 
arrangement of straight tubes minimises the amount of deposit 
which adheres to both the outside and inside surfaces. 

J.P Morris Company, Port Richmond Ironworks, Philadelphia. 
—Bulletin No 1. This has been divided into two parts,.the first 
giving a most interesting account of installations of turbine 
machinery. This company claims to have made the largest turbine 
in the world, which is one of 10,500 horse-power, constructed for 
the Shawinigan Water and Power Company, Canada. The second 
part deals with heavy centrifugal pumping machinery, and the 
description of the pumping station of the New Orleans Drainage 
Commission is worthy of special notice. Not only are, it is said, * 
the pumps the largest ever made, but it is claimed that their effi- 
ciency has never been equalled in pumps of that type, and working 
under similar conditions. The firm is to be congratulated on the 
excellent way in which the catalogue has been arranged. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From aur own Correspondent.) 

In the engineering trades the period before the Christmas holidays 
is being characterised by activity in nearly all departments, 
especially in the electrical, hydraulic, and railway branches, Some 
of the motor builders are also still busy. Some good municipal 
contracts have lately been secured in this district for various 
classes of public works. The way in which the oversea trade in 
mining machinery is keeping up is affordi reat satisfaction to 
makers of this class of productions, The indents have been par- 
ticularly good of late on account of South America, and, taking 
the year through, there has also been a considerable improvement 
with South Africa, whilst Australian requirements have also been 
more pronounced, A fair amount of constructional work is in 
progress, and the steel makers report the receipt of considerable 
orders for channels and girders needed in general constructional 
work and in the building of rolling stock for foreign railways. 

The improvement in the iron and steel trades continues, and has 
been accentuated by tlie reports of increased activity which have 
been received from the United States. Expressions of satisfaction 
are heard on all hands that the year should be drawing to a close 
in so cheering a manner, and the current position presents a strong 
contrast to the situation which prevailed during the summer, when 
it was feared that the depression was not going to lift. Prepara- 
tions are now being made for closing down for the Christmas 
holidays, which are not likely to be prolonged, for there is a con- 
siderable amount of work already on the books. Cinder forge— 
Staffordshire—is quoted 42s. ; part-mine, 44s to 46s,; and other 
sorts the same as last week oP to 100s. for best cold blast. There 
isan improved demand for Midland descriptions, with Northamptons 
at 42s, to 43s.; Derbyshires, 44s. to 45s ; and Lincolns, 51s. 7d. 
Another furnace has been re-lighted at Dudley, In the manufac- 
tured iron trade demand is also better, and prices here and there 
are also a little firmer. The foreign demand for galvanised sheets 
keeps up satisfactorily. Merchant qualities of unmarked bars 
change hands at £5 15s., and common at slightly less, although 
even the latter are often quoted at £5 15s, to £6, there being still 
considerable difference between the open market quotation and the 
prices at which business is conclud Marked are quoted 
£8, with Earl Dudley’s brand, £8 12s, 6d., and the second grade 
of the list houses, £74 Galvanised corrugated sheets are still 
quoted £10 10s. to £10 15s.; while plain sheets, doubles, are 
2 29 bs: £7 ; singles being £6 12s, 6d. to £6 17s, 6d.; and trebles, 

s, 6d. 

In the steel trade hy 8 are looking better than for some time 

ast, with Bessemer billets quoted £4 7s. 6d. to £4 10s., and 

Siemens £4 12s, 6d. to £4 15s., whilst foreign competition is less 

prevalent than for some time past, Mild steel bars are quoted 

£6 to £6 5s., and girders £5 10s. to £6. There is plenty of work 
on the books to start the New Year, and the outlook is very 
favourable. 

An interesting paper has been read before the Staffordshire Iron 
and Steel Institute on the Garrett reheating furnace, by Major 
Trinham, general manager of the Waverley Iron and, Steel Wor 
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Coatbridge, Seotland. At these works this furnace is being freely 
introduced, several having already been put down, whilst others 
are to follow. The patentee is Mr. George Garrett, of Coatbridge. 
It is a closed grate coal-fire furnace with regulated draught he 
whole secret lies in the grate, the remainder of the furnace being 
puilt to suit local conditions, &c. It has been found that, com- 

red with closed grate furnaces with steam jets, the Garrett 
Te cace gives an increased output per shift of 2 tons 12 cwt., a 
reduce coal consumption of 1 cwt. 2qr., and a reduced furnace 
waste of 2 percent. The puddling and reheating furnaces at the 
works where the Garrett type of furnaces are in operation evapo- 
rate 1,243,9201b, of water, at from 200 deg. to 212 deg. Fah., in 
twelve hours, and the total quantity of coal consumed during that 
time is about 80 tons, or, say, 179,2001b, Then 1,243,920 + 169,200 
= 6-94 lb. of water per pound of fuel; and 13 of the 19 boilers 
at thesc works, and evaporating, as has been said, 6-94 1b. of water, 
belong to the puddling departments. Each furnace requires 
4000 cubic feet of air per minute against a head of 4hin. w.g. 
The fan is an open one, so that any excess air churns back, It 
js belt-driven by a 15 horse-power reciprocating engine. The air 
is discharged into a 26in. diameter sheet iron centra) main, and 
branches 12in. diameter are led right and left to each furnace. A 
pntterily valve within the reach of the furnaceman regulates the 
blast to suit the condition of the iron in the furnace. 

Much attention is being aroused among manufacturers on the 
question of industrial alcohol, and the Birmingham Chamber of 
Commerce is taking a prominent part in the agitation in favour of 
modifying the restrictions placed upon the use of alcohol in manu- 
facture by the Inland Revenue authorities. The main grievance 
is, that in cases where foreign manufacturers are allowed by their 
Governments to use practically pure alcohol free of duty, the English 
manufacturer has to use methylated spirits, or pay a heavy duty. 
The trades principally affected are the makers of varnishes, 
lacquers, chemicals, explosives, analine dyes, and drugs, but many 
other traders suffer indirectly by the increased cost or inferior 
quality of the chemicals containing alcohol, which they use in 
their business. Among the witnesses from all parts of the country 
who have already been examined by the Industrial Aleohol Com- 
mittee are three representatives of Birmingham industries—Mr. 
W. H. Bagley, of Messrs, Samuel Heath and Sons, brass founders ; 
Mr. F. Barlow, managing director of the Birmingham Lacquer 
Company ; and Mr, A. T. Cocking, resident director of Kynochs 
(Limited), and Alderman J, J. Gittings, Hills, and Co., varnish 
and lacquer manufacturers. The last two gentlemen attended 
before the Committee this week. There can be no doubt that 
more lacquer is used in Birmingham than in any other place, 
for it is the centre of the brass and other metal trades, and 
lacquer is largely used by every brass finisher and art metal 
worker. Even in the manufacture of varnish the use of spirit that 
has been denaturated ty adding 10 per cent. of wood naphtha has 
the effect of clouding the varnish. The manufacturers contend 
that wood naphtha and turpentine are not the only effective 
denaturants, and that they should be allowed to mix the alcohol 
with denaturants that are not inimical to the process of manu- 
facture. In the case of the lacquer manufacturers it is sug- 
gested that it is only necessary to mix the alcohol with shellac, 
which is impotable, and therefore would spoil the spirit for 
drinking pur, . Chemists claim that the revenue authorities 
should be satisfied if they saw the alcohol mixed with one or other 
of the constituents of the particular drug that was in process of 
manufacture. Motorists would probably be content if the spirit 
was mixed with 10 per cent. of petrol, which would render the 
liquid undrinkable, and would improve it as a motive power. 
With regard to the manufacture of explosives, it is argued that 
if ppre alcohol .could be used a much cheaper and less dangerous 
process could be adopted. The secretary of the Birmingham 
Chamber of Commerce is making further inquiries as to the 
practice in other countries. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

4. Manchester.—With the approach of the Christmas holidays the 
attendance on the Manchester Iron Exchange has shown, as usual, 
a tendency to diminish at this season, and there is not so much 
business passing as was the case a week or ten days ago. Ggner- 
ally speaking, however, the tone has been good all round, and not- 
withstanding the fact that employment in this district is not so 
good as it might be, it is better than it was a few weeks ago. 

In the Manchester district, as well as at Oldham, more is being 
done in the textile machinery branches, which is, probably, as 
much as could be said of any portion of the year up to within the 
past month. 

Machine tool makers are fairly well employed, and altogether, 
with one or two exceptions, it has not been a bad year in this 
particular branch. here was a strong close on Tuesday, and 
although one may not be induced to prophesy too much for next 
year, holders are not quoting lower rates, especially for finished 
iron, while in Pig iron warrants have shown once more a tendency 
to steadiness. This does not affect this icular market so much, 
in face of the fact that Scotch iron is rather favoured here, in pre- 
ference to Middlesbrough, prices of Scotch being more advantageous 
from the buyer's point of view. 

Forge iron is comparatively easy, and some makers are bought 
ob for a considerable time. Prices, however, do not seem to 

ecline, 

Manufactured steel is exceedingly firm, and semi-manufactured 
brings full rates. 

In pig iron it was noticeable that only comparatively small 
quantities changed hands. Sellers remained indifferent. Lanca- 
shire foundry iron, under these circumstances, brought about 6d. 
more as compared with last week, but there was no change to note 
either in Lincolnshire, Derbyshire, or Staffordshire foundry iron. 

Quotations delivered Manchester are: — Lancashire No. 3 
foundry, 52s. to 52s. 6d., and for small lots up to 53s.; Lincoln- 
shire ditto, 51s. to 52s.; Derbyshire ditto, 52s. to 53s,; Stafford- 
shire ditto, 52s.; Middlesbrough open brands, 55s. 10d. to 
56s. 10d. Scotch: Gartsherrie, 56s. 6d. to 57s. 6d.; Glengarnock, 
bs. to 55s. 6d.; Eglinton, 54s. 8d. to 54s. 9d. For prompt 
delivery Heysham ; Gartsherrie, 54s, 3d. to 54s. 9d.; Glengarnock, 
58s, 3d. to 533, 94.; Eglinton, 52s. to 52s. 6d.; East Coast foundry, 
47s, 6d., f.0.t. Middlesbrough and West Coast, 55s. 9d., f.o.t. 
Barrow, Forge iron, Lancashire, 50s.; Derbyshire, 463. to 47s.; 
Lincolnshire, 493, 2d. to 49s. 6d., delivered Manchester. 

In finished iron sellers report a healthy tone, and they ask full 
rates, There is, however, as usual, only a very ordinary consump- 
tive demand passing at this season. 

Quotations :—Staffordshire bars, &c., £6 5s. 6d. to £6 7s. 6d.; 
Lancashire and Yorkshire bars, £6 2s, 6d. to £6 5s., delivered 
stations ; boiler plates, £6 17s. 6d.; hoops, £6 17s. 6d. to £7 2s. 6d.; 
sheets, ordinary, £7 5s.; C.R. and C.A. ditto, £7 15s. to £8, 
delivered Manchester. Steel bars, £6 to £6 2s. 6d.; English 
billets, £4 10s, to £4 12s, 6d.; German, £4 5s, to £47s. 6d.; hoops, 

/ vs. 

There are a few inquiries for locomotives,. but they are not of 
aby great extent, and there is not the same activity prevailing as 
was the case some two or three monthsago. Copper sheets, in 
sympathy with the decline in the raw material, dropped £2 per ton 
at the close of last week, and sheets are being quoted £78 to £80 
per ton. There was no change in other directions, seamless 
copper tubes being quoted 10d.; ditto brass, 8d.; rolled brass, 74d.; 
copper wire, 9d.; and brass wire, 7d. per Ib, i 

‘here was about the average attendance on the Coal Exchange, 
and here, as in the iron trade, a more hopeful feeling ruled for 
next year. House coal has been very quiet and merchants place 
orders very sparingly. 

Full time is now balng worked in the Manchester district, and 
the cotton trade being very busy the demand for engine slack 





continues exceedingly good, with an upward tendency in prices, 

Forge and pence coal is exceedingly quiet, but the 
shipping trade remains steady, 

Quotations :—Best coal for domestic purposes, 13s, to 14s.; 
seconds, 12s, to 13s,; common, 93, to 10s,; steam and forge coal, 
best, 8s. 3d. to 8s. 9d.; best engine slack, 7s. 6d. to 8s,; medium, 
6s, to 63. 9d.; common, 43. 3d. to 53., at the pit. Screened coal, ex 
mg ad Ship Canal, 9s. 3d. to 93. 9d.; unscreened ditto, 8s, 9d. 
to 9s, 2d. 

Barrow.—The demand for hematite pig iron has shown no im- 
provement during the past fortnight, but there is reason to expect 
a better business wil! soon be done by reason of the fact that there 
is a slackening off in foreign competition in the British markets. 
This is shown alike from the Continent and from America. Makers 
are better employed, but there is no great rush of orders. Yet 
indications are sufficiently satisfactory to justify preparations for 
the putting of additional furnaces inbiast. One will be putin blast 
forthwith at the Millom Works, but even then the company will 
only have three of its ten furnaces in blast, and some idea of 
the condition of the iron trade may be gained from the fact that 
it is the largest producer of metal on the West Coast for the 
open market, It has no steel works to take up a portion of 
the output regularly, There are now 27 furnaces in blast in the 
district. Prices are steady at 56s. for makers’ iron net f.o.b., and 
56s. 14d. for warrant iron net cash sellers, buyers 6d. less. Stocks 
remain low, In warrant stores 12,342 tons only are held. 

The demand for iron ore is very quiet, and local mines are 
indifferently employed. There is likely, however, to be a marked 
improvement in this branch of trade. At present good average 
sorts are at 8s, 9d. per ton net at mines, and best sorts are at 11s, 

The demand for steel rails is moderate, but makers are almost 
fully employed, although the prospect is not over hopeful, except 
from the point of view that there is less likelihood of foreign com- 
petition in the early future. Prices are steady at £4 5s. for heavy 
sections. A very quiet business is being done in light and tram- 
way rail sections. Shipbuilding material is in very small demand, 
but there are hopes of improvement on local as well as on general 
account. Merchant steel is quiet and heavy steel castings and 
forgings are a small business. 

It is reported that Vickers, Sons and Maxim have received an 
order from the Admiralty to build ten additional submarines of 
the Bl class. This vessel recently went through some highly 
successful evolutions outside Barrow Harbour, and the result is 
that the Admiralty have decided to strengthen their submarine 
flotilla by a further number of this class of boat. Indeed, it has 
now been demonstrated that the submarine has not only come to 
stay, but will play an important part in the future of naval war- 
fare. It is, therefore, certain that the Admiralty will find it 
necessary to strengthen this branch of their service. 

Shipping is quieter this week. The exports for the week include 
4762 tons of pig iron and 3216 tons of steel, a total of 7978 tons, in 
contrast with 9015 tons in the corresponding week of last year. 
The total exports this year to date have been 712,606 tons, in 
contrast with 844,469 tons in the corresponding period of last year, 
a decrease of 1315863 tons. 








THE SHEFFIELD DISTRICT. 
(from our own Correspondent.) 


THE condition of the South Yorkshire coal trade continues satis- 
factory so far as volume of business is concerned. Although we 
have only occasional days of hard weather, the demand for house 
coal is active, more particularly for the better qualities. London 
and the Eastern Counties are taking a heavy tonnage, and the local 
business is well up to the average at this season of the year. In 
best Silkstones the trade is not very large at any time, and what 
is now doing rules at from 12s, 6d. to 13s. per ton. Barnsley 
house, which is chiefly in request, still fetches from 10s. 6d. to 
lls. 6d, per ton at the pit mouth, secondary sorts making from 
93. per ton. 

In hard coal the sales on home account are pretty much as usual 
in the last month of the year, but there is more than the average 
going by rail to the Humber ports. The prices range from 8s. 3d. 
to 8s, 6d. per ton, the latter being the rate at which railway com- 
panies are now generally receiving supplies. It is not anticipated, 
however, that coalowners will be able to quite maintain these 
in the new contracts for which arrangements are now being made. 
Of course, the trade this week has been under exceptional pressure 
in anticipation of the Christmas holidays, which will scarcely be so 
extended as in previous years—possibly two, and in some instances 
three days at Christmas and one or, perhaps, two days at New 
Year. 

Gas coal, as is customary, is in brisk demand, and heavy weights 
are now being carbonised by Corporation gas departments and gas 
companies, The contracts for the coming year have for the most 
part been placed with the South Yorkshire coalowners on terms 
which show a reduction on what was obtained for previous supplies. 

Best s!azks and nuts are being fairly inquired after, and there is a 
much improved demand for common slack and smudge for steam 
generating purposes in the Lancashire cotton and Yorkshire 
woollen industries. The coke trade, if anything, is a little firmer, 
but the change for the better has not been sufficiently good to 
advance prices, good ordinary coke for foundry purposes fetching 
no more than from 8s, 6d. to 9s. per ton, and these rates will 
probably rule in the new contracts now in course of completion. 

In the heavy departments no little interest has been excited this 
week by the decision of the Government with regard to the re- 
armament of the artillery. Two of our Sheffield firms, at least, 
will benefit directly—Messrs. Vickers, Sons and Maxim, Limited, 
and Messrs. Cammell, Laird and Co., Limited. In the latter case, 
no doubt, a large portion of the work will be done at the Coventry 
establishmeat of the company. The ten submarines ordered from 
Messrs. Vickers will, of course, concern the workpeople at Barrow 
more especially, although Sheffield will participate to some extent. 
Considerable disappointment has been expressed in this district 
owing to the Great Northern Railway Company having placed a 
considerable rail contract in the United States. There is also 
disappointment at the action of the Belfast Corporation in giving 
their electric tramway contract to an English-American firm. It 
is stated, however, that a large portion of the material will have 
to be made in England under sub-contracts, which will benefit to 
some extent the manufacturers of this country. 

Several orders for heavy steel forgings have recently been 
received, and some of them supplied by our East End establish- 
ments, but there is a good deal less work doing in this direction 
than was anticipated would be the case at the close of the year. 
The machinery for the armoured cruisers at present building in 
the Government dockyards is understood to have been re at 
London, Belfast, and Greenwich, and so far nothing is known of 
any of the work having been sub-let in Sheffield. 

As is usual at the close of the year, the pigiron trade eases off 
somewhat, and there will be no movement of any consequence now 
until the fresh contracts for next year in to be made, The 
quotations still maintain the advance previously noted, the iron- 
masters being in a position to stand by the lists. The call 
for home consumption was somewhat improved, the Frodingham 
makers delivering freely for the Lancashire districts, although they 
report less doing in shipments for Grimsby. In the Derbysbire 
iron district the local iron trade, though a little better, is not 
equal to what was anticipated, and no alteration now can be looked 
for until the New Year is well begun. Neither foundry nor 
engineering work is being largely booked, while the malleable iron 
and stove-grate trades remain as recently reported. 

Thereis afairamountof work deing guaneaiiyin the steel trade, the 
principal demand still continuing for high-speed tool steel, the 
output of which continues to increase, owing to the uses to which 
it is put rapidly extending. The introduction of high-speed tool 
steel has beneficial effects, requiring the use of heavy machinery 





in the engineering trades. In this department British machine 
makers continue to hold their own against competitors, 

In the lighter trades of the city there has been fairly good em- 
ployment up to holiday time this week, but the prospacts for 1905 
are not quite so bright as it was expected they would be. In the 
cutlery trade, and in other wares into which ivory enters, the state 
of the ivory market causes considerable disquietude. 

essrs. Cammell, Laird and Co., Limited, Cyclops Works, 
Sheffield, amongst their other work, are engaged upon armour 
= for H.M.S. Africa, the battleship now building at Chatham 

kyard. On the 16th inst., at Shoeburyness, a 12in. plate was 
tested, with entirely satisfactory results. Sir Alexander Wilson, 
who is to be congratulated on his complete recovery from his 
recent severe illness, was present on behalf of the company. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 

Ir is becoming apparent that confidence is manifesting itself 
very generally in our iron and allied industries, though there does 
not seem to be anything prominent to bring it about. Traders, 
however, now are as “bullish” in their views as a short time ago 
they were pessimistic, and few doubt that 1905 will be a more 
favourable year than 1904 has been, as well in respect to profits as 
todemands. One of the main causes of this change for the better 
has been the improvement which it is acknowledged has taken 
place in the shipbuilding industry. Most builders have secured 
orders which will keep their yards going with fair regularity during 
at least the first half of the year; but so much that is favourable 
cannot be said of the profits they are likely to make, for the orders 
had to be taken at unprecedentedly low prices. It is, however, 
these prices that have tempted the shipowners. It seemed to be 
generally acknowledged that rates for new shipping had got as 
low as they were likely to fall, and those who waited would cer- 
tainly have to pay more, Thus builders have done fairly weil in 
the matter of booking fresh orders during the last three or four 
weeks, and the improvement has had its influence on several 
branches of the iron and steel trades. 

Another indication of the improvement is found in the share 
market, for the shares of most of the leading iron and steel con- 
cerns have increased in value substantially during the last few 
weeks, which would seem to show that investors recognise that 
the worst of the depression is over, and that next year they may 
look for satisfactory dividends. Lately the South Durham Steel 
and Iron Company’s ordinary shares were down at 4s. 9d., now 
they have risen to 12s.; the same company’s 6 per cent. cumulative 
preference have advanced from 7s. 6d. to 17s.; and the 4 per cent. 
debenture from 70 to 82. Dorman, Long and Co.’s ordinaries 
have risen from 9s. 9d. to 14s,; Weardale deferred ordinaries, from 
13s, to 18s. 9d.; and the 6 per cent. cumulative preference, from 
14s. 3d. to 17s. 3d. Then Bolckow, Vaughan’s all-paid ordinaries, 
have advanced from 16s. 9d. to 20s., and the part-paid from 8s. 9d. 
to 10s. 9d.; while Armstrong’s are up from 5ls. to 6ls.6d. These 
are a few instances from among many of the better feeling that 
has sprung up. 

The warrant market has been firmer this week, and every day 
some improvement in the price of Cleveland warrants has had to 
be noted, until the best price of the year has again been reached, 
and sellers are no longer in a hurry to dispose of their warrants, 
for they believe that by holding to them till after Christmas their 
profits will be considerably enhanced. On Monday the price of 
Cleveland warrants got back to 48s. cash buyers, on Tuesday 
48s. 5d. was offered, and on Wednesday 48s. 8d. This is the more 
satisfactory, as in the week before Christmas no one would have 
been surprised if prices had gone down, especially when the stock 
continues to increase so rapidly in the public warrant stores. The 
difference between the price of Cleveland warrants and that of 
maker’s iron has been so great this week as to render it more 
profitable to sell warrants and to put iron into the public stores to 
meet the transactions. Connal’s stock of Cleveland iron is now 
175,565 tons, no less than 25,965 tons having been added this 
month, and about 80,000 tons since October Ist. The quantity 
now held is the largest that has been reported for five or six years, 
and it is considerably more than double the quantity held in the 
summer. 

Consumers have during this week bought Cleveland pig iron 
more fully, as there is some likelihood that prices will not be lower, 
especially if the speculators keep up their game till the spring, as 
it is said the leading spirits mean to do. In these circumstances 
buyers are reported to be desirous of purchasing for delivery over 
the whole of the first half of 1905. There has this week been a 
renewal of the American inquiries for Cleveland pig iron, but 
prices are too high to admit of any actual business being trans- 
acted. A representative of some leading American houses has 
this week waited upon some of the ironmasters with a view to 
business if the situation continues to improve in the States. No.1 
Cleveland pig iron has risen to 49s. 3d., No. 3 to 47s. 9d., No. 4 
foundry to 46s., No. 4 forge to 45s., mottled to 44s., and white 
to 43s. 

Makers of East Coast hematite pig iron speak rather cheerfully 
of their prospects, owing to the revival of shipbuilding. More 
plates and angles will be needed, and that means a greater demand 
for hematite iron. Not less than 53s. 6d. per ton will be taken 
for mixed numbers. Cost of production continues to rise, for 
further advances have been made by the mine owners in Spain, and 
merchants on this side have no alternative but to raise their quota- 
tions likewise, notwithstanding that the freight from Bilbao to the 
Tees has dropped to 4s. 3d. ‘Thus merchants, who a short time 
ago were selling Rubio ore at 14s, 6d. per ton c.i.f. Tees, now quote 
15s. 6d., but consumers hold off. The condition in which the ore 
is received at this season renders it necessary to get better prices, 
as very little ore comes out at 50 per cent., owing to the larger 
amount of moisture which it contains. 

The exports of pig iron from the Cleveland district for Decem- 
ber are fair. Up to 2lst they reached 53,429 tons, against 50,085 
tons last month, and 52,531 tons in December last year to 2ist. 
Thereis also alargeincrease in the shipments of steel, which reached 
18,368 tons, against only 7229 tons last December, and of manufac- 
tured iron the exports were 9551 tons, against 10,015 tons. 
Deliveries of pig iron to oversea destinations have improved, and 
Scotch consumers are likewise taking more. 

The Cargo Fleet Iron Company, Limited, which had its 
general offices in the Royal Exchange, Middlesbrough, since that 
building was erected in 1868, will remove them to the works at the 
close of next week, but the secretarial duties will be carried on at the 
Moor-street Works of the South Durham Steel andIron Company at 
Stockton, the two companies having practically been amalgamated. 
Messrs. Dorman, Long and Co., Limited, early in the new year 
will remove their commercial offices from the works to the offices 
in Zetland-road, Middlesbrough, lately occupied by the Cleveland 
Ironmasters’ and Mine Owners’ Associations, It is interesting to 
note that these latter Associations have removed to the build- 
ings in Cleveland-street, Middlesbrough, which were once the 
private residences of Mr. Boleckow and Mr. Vaughan, the founders 
of the Cleveland iron trade. 

The demand for manufactured iron and steel continues to 
improve, thongh only somewhat slowly. Almost everyone is look- 
ing for prices being advanced, and in no department is there any 
likelihood of their being easier with cost of production increasing. 
There is some reason to believe that the make ‘of plates will be 
augmented by the restarting of some of the idle plant. For steel 
ship plates the price is firm at £5 15s., less 24 per cent.; for iron 
ship plates £6, less 2} per cent.; for steel ship angles £5 5s., less 
23 per cent.; and for iron ship angles £6 2s. 6d., less 24 per cent. 
Bar manufacturers have more to do, and speak hopefully of their 
prospects. An endeavour is being made to bring about the estab- 
lishment of an angle manufacturers’ combination, similar to that 
which exists in the plate trade, and the firms in this district have 
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been approached on the question. Itis probable that one of the 
largest of the firms will hold aloof from any arrangement of this 
kind. 

The prospects for shipbuilders, as is stated above, are more 
encouraging, and orders for new vessels are more eng | placed. 
Among the orders lately given out is one from Messrs. J. Sutton 
and Co , Newcastle, for a 4000-ton ae ee, which has been 
secured by Messrs. Swan, Hunter and Wigham Richardson, Walls- 
end. Messrs. Wood, Skinner and Co., of Bill Quay-on-Tyne, 
have obtained an order from the Leafield Steamship Company, 
Limited, for a 4350 tons deadweight cargo steamer, and one from 
Messrs. Arnott, Newcastle, for a 1000-ton deadweight steamer. 
Messrs. Robert Stephenson and Co., Wallsend, have secured 
another order for a steamer of over 6000 tons for West Hartlepool 
owners, and at their yard they have now five steamers in course of 
construction, each exceeding tons carrying capacity. 

Sir Edward Grey has been elected chairman of the North- 
Eastern Railway Company in place of the late Viscount Ridley. 
A new vice-chairman will have to be elected now that Sir Lowthian 
Bell has passed away. 

The market for steam coals is quiet, and some easing of prices 
must be reported as far as s best qualities, there having 
been business at 8s. 104d. f o.b., and even at this it is difficult to 
negotiate sales, Middlemen who are obliged to take the quan- 
tities due to them are underselling the owners. The deliveries of 
gas coals are very heavy, and very little more can be raised at the 
collieries. Thus the price of best is at 8s. 3d., and seconds at 
7s. 104d. f.o.b. Coking coal is in fair request at 8s, 3d. to 8s. 9d. 
The coke market is rom so strong as it was last week, and sellers 
are disappointed that there are so few people wanting coke for 
delivery in Christmas week, for which they have to pay excep- 
tional prices. Most of the contracts for next half-year have now 
been nat and on the whole the sellers have not done badly. 
For medium quality 14s. 9d. per ton is taken, delivered at the 
Middlesbrough furnaces next half-year. 

The report of the Cleveland Bridge and Engineering Company, 
Limited, Darlington, states that the profit for the year ended 
September 30th was £12,189, The dividend on the ordinary shares 
will be at the rate of 74 per cent. perannum. The directors state 
that the work in connection with the new high-level bridge over 
the Tyne has made most satisfactory progress ; all the foundations 
are finished, the large river piers are being built, and the steel 
ee prepared. The work at the bridge at Victoria 
Falls, Zambesi River, is being successfully carried out. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THERE has been a moderate business doing this week in the pig 
iron market, but the transactions that have taken place appear 
to have been mainly of a speculative nature. The near approach 
of the holidays has naturally led consumers to purchase only what 
is absolutely required. Business has been done in Cleveland 
warrants at 48s. 5d. to 48s. 6d. cash, 48s. 74d. to 48s. 8d. for 
delivery in twenty days, and 48s. 74d. to 48s. 9d. one month. The 
demand for Scotch hematite pig iron has been quiet, and merchants 
quote 48s. to 48s. 6d. per ton for delivery at the West of Scotland 
steel works. 

The output of pig iron in Scotland has so far been fully main- 
tained. There are 85 furnaces in blast, compared with the same 
number at this time last year, and of the total, 41 are making 
ordinary, 38 hematite, and six basic iron. 

The stock of pig iron in Glasgow warrant stores shows an 
increase for the past week of 474 tons, and now amounts to 10,796 
tons, being 1506 more than at the beginning of the year. 

Prices of Scotch makers’ iron do not show much alteration. 
G.M.B., f.o.b. at Glasgow, No. 1, is quoted 54s.; No. 3, 51s.; 
Carnbroe, No. 1, 55s.; No. 3, 52s.; Clyde, No. 1, 57s. 6d.; No. 3, 
53s.; Langloan, No. 1, 64s.; No. 3, 54s.; Gartsherrie, No. 1, 58s.; 
No. 3, 53s. 6d.; Summerlee, No. 1, 58s. 6d.; No. 3, 53s. 6d.; 
Coltness, No. 1, 64s.; No. 3, 54s. 6d.; Glengarnock, at Ardrossan, 
No. 1, 58s.; No. 3, 52s. 6d.; Eglinton, at Ardrossan or Troon, 
No. 1, 53s. 6d.; No. 3, 51s.; Shotts, at Leith, No. 1, 58s. 6d.; 
No. 3, 53s. 6d.; Carron, at Grangemouth, No. 1, 58s. 6d.; No. 3, 
53s. 6d. per ton. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 6473 tons, compared with 3993 in the corresponding 
week of last year. 

The arrivals of Middlesbrough pig iron at Grangemouth 
amounted to 8725 tons, compared with 9104 in the corresponding 
week, showing a decrease of 379 tons, 

There is little to report this week with reference to the finished 
iron and steel trades. Business has, generally speaking, been 
quiet, and the orders coming to hand are comparatively few. The 
steel makers in a number of cases still report that specifications are 
difficult to obtain. A fair amount of work is being done in the 
engineering trades, which are, however, unequally employed, some 
branches being busy while others are quiet. 

The coal trade has, on the whole, been active. The volume of 
shipments, while varying in some districts, is, on the whole, 
rather larger than in the preceding week, and it is now apparent 
that the statistics for the year will show an aggregate export 
exceeding that of 1903 by several hundred thousand tons. Main 
coal is quoted f.o.b. at Glasgow 7s. to 7s. 6d.; ell, 8s. 3d. to 8s. 9d.; 
steam, 8s. 6d. to 8s. 9d.; and splint, 8s. 6d. to 9s. per ton. The 
home department of the coal trade is active, household coals sell- 
ing briskly at full rates, 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

NEARING the holidays has te aed improved the coal trade, 
though more buoyancy would have been acceptable, and cleared 
off sidings more expeditiously. Coalowners who wanted wagons 
released have had to make slight abatements, otherwise ruling 
quotations remain tolerably firm, and in the Cardiff district best 
a still command from 13s, to 13s, 3d., and in some cases 
13s. 6d 


Large and best coals may be taken as firm; small steams an 
unsteady market ; Monmouthshire semi-bituminous fluctuating, 
one day rather in demand, the next drooping. 

One of the largest coal contracts for Cardiff is now virtually 
settled—that of the Compagnie Générale, though particulars are 
withheld. It is understood on ’Change that the price ranges from 
12s, 6d. to 13s,., but that some qualities have been bought under 
12s, The quantity is from 250,000 to 300,000 tons, distributed 
amongst about half a dozen collieries, 

Another subject commented on by members is the selection of 
ten ora dozen steamers by Japanese agents for the conveyance of 
a large quantity of coal, one estimate being 150,000 tons. 

Mid-week more definite information was forthcoming to the 
effect that three Liverpool steamers had been chartered to carry 
about 25,000 tons of Cardiff coal to Japan. Two are now loading, 
and the third will load in January. The figures given are about 
18s, 6d. Russia is quite, if not more, actively engaged in securing 
Welsh coal ; and the latest news is that a number of steamers have 
got safely into Vladivostock. Most were from Shanghai, and the 
premium ranged from 30 to 35 guineas. Names and nationalities 
of the steamers are concealed, but it is understood that cargoes 
are sent openly to Shanghai, and that war risks begin from that 
port. One of the clearances—Tuesday—from Cardiff was to 
gamers 5800 tons. Capetown took nearly 9000 tons, and Port 
Said and Brindisi large consignments. One of the shipments the 
same day was 1000 tons of patent fuel to Dakar, and another the 
same quantity to Pernambuco, 

ag prices, Cardiff, this week were :—Best Admiralty, 13s. 
to 13s, 6d.; seconds, 12s, 6d, to 18s.; ordinary seconds, 11s, 6d. to 





12s.; drys, lls. 9d. to 12s, 8d.; best smalls, 7s. to 7s. 3d.; best 
ordinaries, 6s. to 6s. 6d.; seconds, 5s, 6d. to 6s.; inferiors, includ- 
ing drys, 5s. to 5s. 3d. Monmouthshire semi-bituminous: Large, 
lls. 6d. to 11s. 9d.; best ordinaries, lls, 3d. to lls. 6d.; seconds, 
10s. 3d. to 10s. 9d. House coal, 16s. 6d. to 17s., firm, with 
tendency to advance ; best ordinaries, 13s¢ 6d. to 14s. 6d.; seconds 
and other kinds, 10s. 6d. to 13s, No. 3 Rhondda, 13s. 3d. to 
13s. 6d.; brush, 11s. 6d. to 11s. 9d.; small, 93, 6d. ._No 2 Rhondda, 
9s. 9d.; through, 8s. 3d to 8s. 6d.; small, 6s.6d. to 6s. 9d. Patent 
fuel, 12s, 6d. to 13s, Coke continues to improve in demand, 
furnace qualities selling from 16s, to 16s, 6d., and foundry from 
18s. to 21s, 6d. Pitwood, 17s. 6d. 

Forward demands continue rather weak at Cardiff and Newport, 
but a fair amount of business is certain to end of the year. 

At Swansea, last week, shipment was not so brisk as the preced- 
ing, and delayed tonnage told on shipments of coal and patent 
fuel. This week there is mre doing, and, as little free is on 
the market, prices are firm, and likely to advance. Latest quota- 
tions are: Steam, 12s 6d. to 13s.; seconds at 10s. 6d.; bunkers, 
8s. 9d. to 9s.; small, 5s. 9d. to 6s. 9d.; No. 3 Rhondda, 13s. 6d. to 
13s, 9d. ; through, 9s. 6d. to 10s. 6d.; small, 8s. 9d. to 9s.; patent 
fuel, 11s, 6d. to 11s, 9d., including tax ; anthracite, best malting, 
20s. to 21s.; seconds, 17s.; big vein, 12s. to 12s. 3d.; red vein, 
10s.; cobbles, 17s. 6d. to 18s.; nuts, 18s. to 20s.; peas, 11s. to 12s.; 
culm is still weak, latest price, 4s. 6d. 

Sir Lowthian Bell, the ironmaster, whose death is announced at 
the advanced age of eighty-eight, was at one time associated with 
the iron and steel trade of Wales, and figured with Sir W. T. Lewis 
and the late Mr. Edward Williams, of Middlesbrough, in the re- 
start of Treforest works, These works did a large trade with tin- 
plate work in the days of pig iron, but when steel was largely sub- 
stituted for iron the trade decayed. There was a vigorous effort 
made to equip Treforest for the new order of things, and a colliery 
is still in work on the estate. 

The latest published statistics show a falling off in the make of 
steel in Wales. For this year, in Bessemer steel, the production 
in Wales has been 40,000 tons less than last year; and in open- 
hearth steel ingots, 52,000 less. 

Arrivals of German steel continue, nearly 2000 tons coming from 
Antwerp to Newport, Mon., and beyond small consignments on 
home account there Las been no important despatch from Wales or 
Monmouthshire, with the exception of rails from Dowlais for South 
America, At these works the rail make continues satisfactory, In 
steel bars for the tin-plate district a tolerable quantity has been 
made of late at local works, particularly in the Swansea Valley. 
Some degree of quietness may now expected, as during the 
holiday time repairs will come into evidence. 

Imports during this week bulked largely of iron ore from Spain. 
Ebbw Vale one day this week imported 8760 tons and 10 tons of 
pig iron ; and Guest, Keen and Co., 2800 tons ore. 

In pig iron there has been a decline in price of Scotch warrants 
to the extent of 1s. per ton, but Middlesbrough has advanced 105d. 
and Cleveland hematite, 6d. upon the week. Tin bars are 
advancing, and the plate quotations remain very firm; order- 
books reported well filled. 

The following are the latest general quotations on ‘Change 
Swansea :—Glasgow pig iron warrants, 52s.; Middlesbrough No. 3, 
48s. 44d.; hematite, SB. 6d ; Welsh bars, £6 2s. 6d.; sheet iron, 
£8 5s, to £8 10s.; steel sheets, £8 2s. 6d. to £8 5s.; steel rails, 
heavy, £4 10s. to £4 12s, 6d.; light, £5 10s. to £5 12s, 6d,; 
Bessemer steel tin-plate bars, £4 5s.; Siemens best, £4 7s. 6d. 

Tin-plates: Bessemer steel coke, 12s. 9d. to 13s.; Siemens, coke 
finish, 13s, to 13s. 3d.; ternes, per double box, 28 by 20C., 23s. 6d. 
to 25s. 6d.; best charcoal, 14s. 6d. to 15s.; big sheets for galvan- 
ising, 6ft. by 3ft. by 30 g., per ton, £9 to £9 5s.; finished black 
plate, £8 17s, 6d. to £9 2s. 6d.; block tin, £133 ; lead, £12 18s. 9d.; 
spelter, £25. Copper: Chili bars, £66 2s. 6d. Iron ore: Rubio, 
14s 


The tin-plate exports last week were again large, 78,097 boxes ; 
receipts from works 73,178 boxes. Stocks are now only a little 
over 102,000 boxes. One of the features of the week was the 
despatch to the Far East of a cargo of 6000 tons. ‘‘ Oilers” are 
in demand ; coke tins I.C, quoted at 12s, 14d. to 12s. 3d. 

In the Swansea valley there has been a good deal of activity at 
Upper Forest, Pontardawe, Landore, and Cwmfelin. Other 
industries are doing well ; work is regular at the copper works, 
and the make of spelter is vigorously maintained. 

I regret to note that in the Swansea district some of the collieries 
are irregular in work, and it is reported that horses and tools have 
been brought up from the Copper Pit, Morriston. Inthe Aberavon 
district seventy-three cases of abstention have occurred at the 
Duffryn Rhondda collieries. Staying from work in consequence 
of a fatal accident, occurring at another pit, the management took 
a merciful view of the cases, and on condition that twelve paid 
cost, no further action was taken. This amounted to 6s. each 
man. 

The coal trimming difficulty has been acute at Barry. This week 
an important meeting of representatives was held in Cardiff to con 
sider the matter and discuss the proposed new coal trimming tariff 
for the ports of Cardiff, Penarth, and Barry. The result is said to 
be satisfactory, but particulars are withheld. I hear that, as regards 
present arrangements, any “‘self-trimming steamers” which come 
to Barry are loaded without difficulty by the ordinary gangs of 
trimmers. The Evan Thomas (Radcliffe and Co.) steamer the 
Llangorse was so laden this week. Basis of new tariff is likely to 
be 1d. or 1d. per ton. 

At Llanelly prospects are decidedly hopeful. This week, at a 
meeting of the Harbour Trust, the chairman reported that the 
trade was steadily increasing month by month. 

Application for extension of time is to be sought in Council for 
the Rhondda tramway scheme. 

In the Dean Forest coalfield an important meeting will take 
place on Boxing Day, with a view to carry out suggestions for the 
development of the mineral riches of the district. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

THERE has been a little more life stirring in the iron industry 
this week than last, and the physiognomy of the iron market is 
comparatively bright. 

In Silesia the tone all round has been more confident, and inquiry 
generally increasing, both for raw and for manufactured iron The 
Upper Silesian Steel Convention, that has been formed as a member 
of the German Steel Convention, will commence operations on the 
Ist of January, 1905; from that period the Upper Silesian Rolling 
Mill Convention will cease to exist. 

Malleable iron is well inquired for, and orders for the first 
quarter in 1905 are being placed pretty freely. Thereis generally 
less reserve shown, and the number of forward contracts has 
increased of late; about one-quarter of all the orders booked is, 
however, for foreign consumption. 

Also from the finished iron department more hopeful accounts 
are being recoived. There was a fair demand noticeable in raiis, 
hoops, and sectionaliron, and girders, too, are in satisfactory request, 
the terms of delivery varying between two to six weeks, Con- 
sumers in plates continue to show much reserve. 

Though moderate activity and a comparative want of large con- 
tracts is still reported from many branches of the Rhenish-West- 
phalian iron inaaskey, there has yet been a marked improvement 
noticeable in some trades, inland demand being more active than 
formerly, and the tone generally a trifle more confident, The 
Steel Convention has resolved to maintain the present prices for 
semi-finished steel in the immediate future. 

Shipments of the Steel Convention in October of present year 
have been 99,000 t. — and sectional iron ; 140,000 semi-finished 
steel ; 121,000 t. railway material. The total shipments from March 
Ist of the present year till October 31st, were 1,152,000 girders 





and sectional iron, 1,078,000 semi-finished 
material. 

Deliveries on home accourt were 268,000 t. for October, against 
269,000 t. in September; deliveries on foreign account were 
93,000 t. against 90,000 t. in September. From March ist to 
October 31st home deliveries were 2,330,000 t., those on forej n 
account being 795,500 t. Orders reaching up to the end of the 
year were, according to the Rhenish-Westphalian Guz, on 
November Ist, in sectional iron 194,000 t., in semi-finished steg| 
245,000 t., in railway material 387,400 t. 

The export bounties for the first quarter in 1905 have been tixeq 
as follows:—For coal, M. 1-50; pig iron, M. 4-86; mild stee] 
M. 15; and sectional iron, M. 20; al per ton. An export bounty 
for pig iron can only be granted under condition that the recoiyer 
of the bounty does not buy pigiiron, or spiegeleisen, too, from works 
outside the Syndicate, without the permission of the latter, 

A steady improvement can be reported from the coal industry jn 
Silesia ; both house coal and engine fuel are extremely wel] 
inquired for, and deliveries during the week have been heavy. 'I'he 
colliers’ strike in the Neurode district in Lower Silesia has not been 
without influence on the Upper Silesian coal market, as fairly large 
lots had to be sent to Breslau and the neighbourhood. ; 

The consumption in gas coal and coal for coke making continues 
brisk as before, and the inquiry for coke is likewise very active 
both locally and on foreign account. : 

Also in Rheinland-Westphalia an improving demand is reported 
from the coal market, gas coal being most actively inquired for; 
coke and small coal are rather less lively than in previous weeks, 
especially blast furnace and foundry coke is in somewhat limited 
request, For briquettes the demand continues to increase, 

A very firm tone characterises the pig iron market of Austria. 
Hungary. In merchant iron also a lively trade is done. The 
united rail works have recently submitted an offer for a five years’ 
supply in rails to the State Railways at prices lower than those of 
the recent offer that was rejected. Building material is rather 
dull, while for merchant iron a fair demand comes in. 

For engine coal numerous orders have come in on the Austro- 
Hungarian market. The sugar mills purchase heavily now. The 
reduction in tariffs for ont from the Ostrau-Karwin district to 
Galicia that will come into force on January Ist are expected to 
raise the demand for coal from that country, and coke, too, will 
most likely profit by the said reduction. 

The French iron trade has shown little or no improvement since 
the previous week, the iron works in the Haute-Marne being the 
only ones that can be reported in active employment, 

On the French coal market house.coal has improved in demand, 
while engine fuel remains somewhat dull. Quotations are stiff on 
the whole. 

The only improvement that can be reported from the Belgian 
iron industry is that prices have become firmer, in consequence of 
the successful activity of the conventions. Demand and consump- 
tion in the different trades remain much as last reported, and must 
be considered somewhat languid. 

The tone of the Belgian coal market may be stated as fairly 
bright and satisfactory, house coal having steadily improved in 
demand since last report. 


steel, 894,300 t. railway 








NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal market is firmer, a better supply of tonnage having 
come on. House coal in fair demand, both for shipment and 
inland trade. The quantity of coal shipped for the week ending 
December 24th was 74,443 tons; foreign, 58,914 tons; coastwise, 
15,529 tons. Imports for the week ending December 20th :—Iron 
ore, 11,560 tons ; bars, &c., 4200 tons; pig iron, 510 tons; slates, 
174 tons ; pitwood, 518 loads, 

Coal—Best steam, lls. 6d. to 11s. 9d.; seconds, 10s. 6d. to 
10s, 9d.; house coal, best, 15s.; dock screenings, 6s.; colliery 
small, 5s, 6d. to 5s. 9d.; smiths’ coal, 9s. Pig iron—Scotch warrants, 
52s. 6d. ; Middlesbrough No, 3, 48s. 8d. ; Middlesbrough hematite, 
55s. 9d. Iron ore—Rubio, 14s, 6d. to 14s. 9d.; Tafna, 15s. 6d, to 
15s. 9d. Steel—Rails, heavy sections, £4 10s. to £4 12s. 6d. ; light 
ditto, £5 10s. to £5 12s. 6d.; Bessemer steel tin-plate bars, £4 5s,; 
Siemens steel tin-plate £4 7s. 6d. Tin-plates—Bessemer 
steel, coke, 12s. 9d. to 13s, ; Siemens, coke finish, 13s, to 13s. 3d. 
Pitwood—17s, 6d. to 17s. 9d., ex ship. London Exchange tele- 
grams—Copper, £66 2s, 6d. to £66 5s.; Straits tin, £132 15s. to 
£132 17s. 6d. 

Freights firm, rates steady. 


THE 








TRADE AND BUSINESS ANNOUNCEMENTS. 


WERNER, PFLEIDERER AND PERKINS, Limited, have removed 
their head offices to Westwood Works, Peterborough. 

PRIESTMAN BroTHEnrs, Limited, inform us that as their lease at 
32, Victoria-street, Westminster, expires on the 25th, they are 
moving to 3, Laurence Pountney-hill, Cannon-street. 

Sami. Denison AND Son, Limited, advise us that for family 
purposes they have converted their business into a private limited 
company. The management of the business will precisely as 
before. 

Mr. VincentS. ALLPREsS, M. Inst. C.E., informs us that his part- 
ship with Mr. W. H. Massey has been dissolved by mutual 
consent. He continues to practise at 25, Queen Anne’s-gate, 
Westminster. 

WE are asked to state that the cables used in the electrification 
of the Metropolitan Railway, including approximately 75 miles of 
three-core, 11,000 volt, three-phase armoured cable, and the low- 
tension lead-covered rubber cables for making the connections to 
the positive and negative rails, have been supplied by, the British 
Insulated and Helsby Cables, Limited, which company has also 
done all the connecting up. 








Conrracts.—The British Electric Plant Company, Limited, 
informs us that it has been awarded by the Alloa Coal Company 
the contract for a complete electric power plant on the direct- 
current system for the Bannockburn collieries, together with 
engines for the same.—Messrs. John H. Wilson and Co., Limited, 
of Liverpool, have been entrusted with the order for two pc werful 
steam permanent way breakdown cranes for the Shanghai- Nanking 
Railway.—Last week, the Great Western Railway Company placed 
with Kerr, Stuart and Co.—for the purposes of comparison with 
their vertical boiler motor coaches—a sample order for two steam 
motor coaches on the “‘ Kerr-Stuart” system, with transverse loco- 
motive boiler. The Lancashire and Yorkshire Railway also, at the 
same time, ordered from Kerr, Stuart and Co., two coaches of the 
same type as are now being built for the Taff Vale Railway.— 
The Billericay Rural District Council have instructed Messrs. 
Merryweather and Sons to prepare a water supply scheme for 
Billericay and a number of surrounding villages —The Hart 
Accumulator Company, Limited, informs us that its tender has 
been accepted by the Deptford Borough Council for additions and 
alterations to the existing battery installed at the Public Baths, 
New Cross, S.E.—The Lancashire Dynamo and Motor Company, 
Limited, has received an order from the Admiralty for the whole 
of the electrical equipment for Malta Dockyard, including boilers, 
engines, dynamos, motor generators, and motors, in accordance 
with the specification of Messrs, Preece and Cardew.—The Hart 
Accumulator Company’s tender has been accepted by the Llandudno 
Urban District Council tosupply 256 of their standard gees type 
cells having a capacity of 450 ampere hours.—Horace P. Mars all 
and Co, have recently received an order from Messrs, Vickers, 
Sons and Maxim, Limited, Barrow-in-Furness, for fifty pneumatic 
tools, consisting of Boyer hammers, and Little Giant and Boyer 
drills, for their shipyard. 
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AMERICAN NOTES. 
(From our own Correspondent.) 
New York, December 7th. 
Tue fact that premiums are being already paid 
over the official prices for nearly all kinds of 
finished material shows that an extraordinary 
consumptive demand has been precipitated upon 


the market. Premiums ranging from 1 dol. to 
2 dols. per ton were paid every day last week on 
wire products, tubes, billets, and tin-plate. 


Nearly all the iron and steel associations will hold 
meetings during the next two weeks, and at these 
meetings the present exceptional condition of 
things will be considered, possibly advances of 
prices will be determined upon, and in — 


furnaces ‘‘ catch cold ” in the winter, and do not 
produce as much and as evenly as in the summer 
months. The great steel companies are melti 
1,000,000 tons of steel pig per month, and this is 
not enough. This accounts for the large con- 
tracts which have been placed with the Bessemer 
furnaces in the two valleys. During the past 
eleven months the steel companies have produced 
9,174,317 tons, and the merchant furnaces have 
produced during that time 5,339,237 tons, a total 
of 14,514,041 tons; adding the December pro- 
duction of 1,500,000 tons estimated, we have a 
total production for 1904 of 16,014,041 tons. 
More furnaces are blowing in, and the capacity 
for the coming year will be at the rate of 
18,000,000 tons, as above stated. 
The speculators in copper are driving up'prices, 
ber exports of copper so far are 5024 tons. 





tion of this possibility a great deal of b 
recently been done, Another factor which has 
contributed to the phenomenal activity of the 
market is the refusal of many of the large inde- 

ndent plants to accept further business except- 
ing at an advance over current rates. Tin-plate 
has been advanced 5 to 10 cents per box for 
prompt shipment. Itis expected that sheet and 
tin-plate bars and billets will be advanced before 
the close of this week, 

The railroads have suddenly become active 
buyers for all kinds of material, including rolling 
stock and locomotives. Already the great equip- 
ment plants have contracts extending throughout 
the winter, and it is estimated that within the 
past month contracts for 60,000 cars have been 
placed. From estimates received it is probable 
that early in the New Year the car building orders 
will aggregate 75,000 cars, which, of course, 
include requirements for plates, structural shapes, 
and other kinds of finished material. The 
requirements can be covered, as at the present 
time the independent mills are running to only 
75 per cent. of capacity, while the corporation 
mills are running almost to maximum capacity. 
The sheet and tin-plate mills are running to about 
85 per cent. of capacity, and new capacity is being 
called upon every day. 

The rail pool will meet in this city in a few days 
and will re-establish the price of 28 dols. for the 
coming year, for standard sections, 

Had the railroad companies made concessions 
on freight rates, the railmakers would have made 
concessions on rails. Large quantities of old 
rails have been sold within a few days in order to 
make room for new rails to be delivered in the 
spring. These old rails sold at prices varying 
from 22 dols. to 25 dols. per ton. 

There is also a strong d d for 'y 
and tools and a great deal of shop and mill 
equipment, as well as equipment for electrical 
plants, and makers find it necessary to enlarge their 
shop facilities to supply the material that is 
wanted. 

Last week’s copper shipments were a record 
breaker—the exports for week ending Friday 
being 7917 tons. During the first few days of 
December the shipments amounted to 1003 tons, 
and for the first 11 months of the year 227,682 
tons, against 122,578 tons during the same time 
last year, an increase this year over last of 
105,104 tons, Large sales of electrolytic have 
been made for shipment to London and to 
German markets at from 15s. to 20s. under the 
nominally quoted prices. 

A great deal of copper is now being purchased 
for domestic consumption. Chinese interests are 
buying heavily, and the probabilities are that the 
copper requirements from that quarter of the 
world will be greatly increased. The estimated 
consumption of 0 in Europe during the first 
nine months of the current year was increased 
from 104,000 tons compared with the consumption 
of 1903, in which Germany figured as the largest 
consumer, taking 48,000 tons more during that 
period than in the same period of last year. 
There has been a marked revival in the electrical 
industry in this country during the past two 
months, and a great deal of work is in sight 
which will be presented for estimating during the 
first and second quarters of next year. There 
will he less copper to spare for export in conse- 
quence. During the current year the average 
monthly exportation amounted to 20,000 tons. 


Le. 





New York, December 14th. 

The pool which has been forcing up tin prices 
for the past six months hascometoan end. The 
largest producers of tin unloaded their November 
aud December product at full prices, and these 
same producers are now on the other side of the 
market, A reaction is evidenced on all sides. 
Further violent fluctuations are threatened. 
During the past week the local tin market 
dropped from 29-60 to 28-80. Receipts in this 
city thus far during December have been 665 tons, 
and arrivals booked for next week for American 
ports figure up 2675 tons. Lead has shown weak- 
ness at 4-70 for spot, and 4-60 in thirty days. 

The rise in steel products continues. Large 
lots of material are offered at speculative prices. 
The railroad companies are liberal buyers for 
both shop supplies and equipment. In addition 
to these requirements rail mills have received 
information that upwards of 1,000,000 tons of 
rails will be contracted for, ibly before the 
close of this year, The price has been fixed upon 
for the coming year, and no change over current 
rates has been made, The price of sheets and 
tin Lagos and galvanised has been advanced 
2 dols, per ton in anticipation of an advance of 
2 dols, per ton in billets. Plates and structural 
shapes are to be advanced in a few days, which 
will amount to 2 dols, to 4 dols. per ton. Soft 
steel bars will move up 2 dols. per ton as soon as 
the strike in the Youngstown district is settled. 
This advance will be followed by another in 
January. Light steel rails will also be advanced 
about 1 dol. per ton about the same time. 

The present production of pig iron is at the rate 
of 18,000,000 tens annually, The present melt- 
ing amounts to 1,630,000 tons per month, or 
19,560,000 tons per year, which means that the 
present melting absorption is 130,000 tons per 
month in excess of present production. 

This is the reason of the present upward 
tendency in prices, Production cannot be rapidly 
increased, although we have sufficient furnace 
capacity to make an increase, on account of the 
difficulty of obtaining ore. There is another 
difficulty in the supply of coke, There is also a 
traffic congestion at some points, which prevents 
coke shipments; then, again, a g many 





During the past two months 4000 tons have been 
shipped to China. Some of our domestic con- 
sumers do not think the present high prices will 
last, and many of them are not buying for very 
remote delivery. The exports of copper during 
the past week were 4021 tons, It is estimated that 
the exports of copper during December to all 
markets abroad will be in the neighbourhood of 
23,000 tons, which will make the exports during 
the current calendar year 250,000 tons, 





THE PATENT JOURNAL. 
Condensed from “ The Illustrated Official Journal 
of Patents.” 


Application for Letters Patent. 


taf When Sonetins tome tee “ communicated ” the 
name an ress communicating party are 
printed in italics, 


7th December, 1904. 


26,612. StgeRinc Axces of VeHicLEs, K. Fairweather, 
Croydon. 

26,618, Cover for Topacco Pipgs, J. H. Harris, 
Coventry. 

26,614. Pwrumatic Tires, H. Brookes, Stirchley, near 
Birmingham. 

26,615. Vick Grips for Bencags, W. G. Watson, Bir- 
mingham. 

26,616. Exrenper for Dress Siezves, M. Marsters, 
Nottingham. 

26,617. Spzep Reoctators for Macuinery, A. Mac- 
donald, Glasgow. 

26,618. Suirtinc Tramway Pornts, A. Taylor, jun., 
Glasgow. 

26,619. Cuarr Cutters, 8. and C. Cooper, Bir- 
mingham. 

26,620. Srzam Genzrator, W. Baldwin, Blackburn. 

26.621. Foster-motners for Pouttry, G. W. Phipps, 
Birmingham. 

26,622. Casement Stays and Fastewsrs, C. R. Caslake, 
Southampton. 

26.623. CenTRIFUGAL CREAM Siparators, J. Mélotte, 
Birmingham. 

26,624. Connective ArTicLes or Parts, J. Mélotte, 
Birmingham. 

26,625. Fixing Mrytaturge Hoipers to Cuarns, J. 
Rooker, Birmingham. 

— Fiexiste Saarr Covupiisc, T. Humpage, 

ito 


ristol. 

26,627. Coverine for Water-cLoset Szats, C. M. B. H. 
Triscott, Dublin. 

26,628. INTERNAL ComBUSTION Morors, A. J. Rowledge, 
Surbiton Hill, Surrey. 

26,629. Pweumatic Trees, H. W. Hepburn, Liverpool. 

26.680 Trucks for TRansPportING Goons, J. A. J. Hayes, 
Manchester. 

26,631, Stoppgrs for Borris, T. Butler, Manchester. 

26,632. VenTILaTING BuiLpines, W. H. Hoyle and T. 
Barker, Manchester. 

26.683. Non-siippine Trees, 8. J. Wrightson and J. H. 
Winter, Rawcliffe, R.8.0., Yorks. 

26,634. Burrer Guipss, W. Gatwood and G. H. Willans, 
Wrexham. 

26,685. Macutsx for Benpinc WoopEn Hoops, T. Small, 


G Ow. 

26,686. Revotvine ToBULAR STREET ADVERTISER, I. 
Melcher, Cardiff. 

26,687. ‘‘Hoor Paps” for Animas, J. Cliff, Man- 
chester. 

26,688. ReTarntne the Front of a Coatin Position, H. 
F. Young, Bournemouth West. 

26,689. SPRINKLERS of AUTOMATIC FIRE-EXTINGUISHING 
Apparatus, F. W. Reed and Craven Brothers, 
Limited, Manchester. 

26,640. Preventine the Sktppineo of Pygt MaTic-TIRED 
Veniciss, J. E. T. Ambrose, and H. E. and F. W. 
Prosser, Birmingham. 

26,641. Stanps for DispLayine ArTicLEs, 8. Timings, 
Birmingham, 

26,642. Securinc Door Dyors, H. Wa‘kin, Birming- 


26,643. Process for Treatine Soot, A. Macknight 
London. 

26,644, Preservine Foop, A. E. Sherman, Liverpool 

26.645. DeracHaBLe Top Prices for HEeELs of Boots, 
P. Y. Harrison and R. H. Southall, Leeds 

26,646. Makina Trousers, F. Hansing, Loughton, 


ssex. 

26,647. Praxos, F. M. Howard, Hamilton, Ontario, 
‘lanada. 

26,648. CLampinc Davics, B. Knittel, Dresden, Ger- 


many. 

26,649. Compounp for Mepricing, F. Livingstone.—(A. 
Stein, Austria.) 

26,650. BacTERIOLOGICAL Warm Stace, H. C. Ross, 
London. 

26,651. Prva Tap, The Horsehay Company, Limited, 
and T. H. Williams, London. 

26,652. Saraty Davice for Screw Nots, H. M. J. von 
Metzen, London. 

26 653. Divipine InstRUMENTS for Drawine, T. English, 
London. 

26,654. Prorsip, G. Mitchell, London. 

sy, Bripiges for Horse Ripino, T. B. O'Connor, 

ndon. 

26,656. E.xcrric Lamps, W. Goulton, London. 

26,657. Cuexsk and Butrer Curtrer, C. A. Maddison, 
London. 

26,658. AppLiance for Puantne Desks, A. C. Drake, 
‘lollesbury, Essex. 

26,659. Propuctnc Carponic Acip Gas, J. C. Stead, 


mdon. 
26,660. Davetorinc Puotocrarns in Daytiaut, F. H. 
Goodwin, London. 
26,€61. Loom Motions, R. J. McKeown and A. Bunting, 
Belfast. 
26,662. BotrLe, Lord de Morley and H. E. Burgess, 


ndon. 
26,663. Fasteners for Winpow Sarues, G. Wefers, 
London, 
26,664. Exoines, A. H. Herdtlé and A. T. Bruneau, 
London. 
26,665. SrgamM TURBINE-DRIVEN STEERING GeaR and 
UDDER Brakes ComBINED, J. Roberts, Liverpool. 
26,666. Fiuip-crrcuLaTIon Apparatus, J. Selwig, 
Brunswick, Germ py. 
26,667. Brakine and ULutcuine Davicers, P. Hallot, 
London. 
26,668. SpecTacte and Eygaiass Casms, W. E. Cooke, 
on. 
26,669. Exrractine Steam from Arr, W. J. Hudson and 
A. Crooke, London. 
26,670. Exractine Steam from Arr, W. J. Hudson and 
. e, London. 
26,671. Sgcurtinc BrusH-HEADS to Hanp.eEs, J. M. 
Madden, London. 





26,672. Bep Pocket, C. J. Gawthrop, Wolsingham, 
Co. Durham. 


., Co. Durham. 
£6,673, Boxes, E. Unger, London. 
26,674. Sticks for ManrpuLatine Couptines, E. J. Hill, 


ni 
26,675. Porato Diccers, W. C:ooke, jun , and W. H. 


y, London. 
26 675. Tine VuLCANISING Apparatus, G. W. T. Leeson, 


Birmingham. 
26,677. Wrincinc Macuing Rouvers, R. Lancaster, 


jon. 
26,678, BorLisc Pans, H. B. Merton, London. 
' LecTRIic CuRRENT Protzcrina Devices, W. 
hiiffer, 3 
26 680. AvTomaTic Licutina of Stregr Lamps, J. L. 
Bruce, London. 
26 681. Drivine Gear for Motor Cars, E. V. E. Louet, 
London. 
26,682. Fire Sprinxugrs, W. J. Cox, London. 
26,688. VeHICLeE Wueet Rims, F. A. Seiberiirg, 


London. 
£6,684. Cusnionine Ventcieg Waxe.s, F, A. Seiberling, 


ndon. 

26,685. Apparatus for Tappinc Casks, United Engi- 
neering Company, Limited, and J. McRae, London. 

26.666. ELeorric TeLecraPn3, Siemens Brothers and 
Co., Limited, and G. 8. G , London. 

26,687. Cyciz Brakes, J. Dring. London. 

26 688. Paper Bac Makino Macuings, O. Hesser, 
Liverpool. 

26,689, NTEREOscOPEs, C. Pietzncr, London. 

26,690. Fitina Lerrer App.iance, J. A. Houghton, 
London. 

26,691. Drawine Frames, J. A. Houghton, London. 

26,602, Temporary Bovpers, H. R. 8. Pulman and G. 
Bi ginson, Lonvon. 

26,698. Hinoine Paper and CarppoarD, G. Higginson, 
London. 

26,694. Turr Cutrer, W. L. Corry, London. 

26,695. STEAM-CLEANSING AppaRaTus, D. B. Morison, 
London. 

26,696. WirgELEss TeLEoRAPHY Apparatus, 8. Eisen- 
stein, 


26,697. Governors for Gas Bunwers, J. A. Richmond, 


ndon. 

265608. Process of Fermentation, J. T. and T. H. 
Board, London. 

26,699. MoTor-CoNTROLLING Systems, A. C. Eastwood, 
London. 

26,700. Drivisc Macurnery, J. Nuttall, G. Bentley, 
and A. A. Whitley, London. 

26,701. Borrte Stoppers, W. Hucks and W. Hucks, 
jun., London. 

26,702. Baromuters, A. Sutherland, Inverness, N.B. 
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26,708. Wuert for Venicies, J. and A. Robertson, 


Ashton-on-Mersey. 
26,704. Cures for SupporTine Wires, A. R. Walmsley, 
alifax 


Hi . 
26.705. ApsusTaBLe SasHes, C. Brooks, Harrogate, 
Yorks. 


tC) 

26,706. Sarety Lamp, B. J. Hicks and R. Downing, 
Stockton-on-Tees. 

26,707. Moutpinc of Cookep Mga, A. H. Valda, 
Teddington, Middlesex. 

26,708. Automatic Starters for ELectric Motors, C. 
W. Webster, Bradford. 

26,709. Fusg Boxes for Erecrric Mains, A. 8. Black- 
man, Bradford. 

ses aa for Boors and SHozs, A. Mallaby, 


radfo: 
26,711. Wuexrts, W. G. Hicks, Bracknell, Berks. 
26,712. Storninc Leaves of TeLescopic TaBEs, F. M. 
Farr, Manchester. 
26,718. SaccuaRing, O. Oberlander and The Alliance 
Chemical Company, Limited, Bury. 
26,714. Paper Fixes, T. E. Bingham, Manchester. 
26,715. Pruventine the Insertion of Keys in Key- 
HOLEs, J. and W. T. Fletcher, Wolverhampton. 
26,716. Cramp for Castinc Boxes, W. H. Butler and 
J. Barnsley, Sheffield. 
26,717. Faut of Toast Stanps, H Lawrence, Birming- 


m. 
26 718. Means for PREVENTING REFILLING of Bortr.Es, 
W. Brown, W. E. W. Cates, and E. E. J. Farquhar, 


ristul. 

26,719. Rinc Lever for Bicycres, J. P. E. C. Stro- 
meyer, West Didsbury, Lancs. 

26,720. Appuiance for VeriFYING Mexasurss, T. 
Finney, Glasgow. 

26,721. Incanpescent Gas Buryers, H. Harper, Bir- 
mingham. 

26,722. Praventixc the Exerosion of Cans of Ex- 
PLOSIVE Fiuips, M. Dreckmann, E. Marx and E. 
Knoblauch, Charenton-Yeine, France. 

26,723. OpgRaTING VaLves of WATER CISTERNS, H. 
Harrison, Bis mingham. 

26,724. Papgr Houipgrs, H. Wybrow, Birmingham. 

26,725. Covers for Pyzumatic img, E. H. Hill, 
Sheffield. 

26,726. Swimminc Accrssory, J. Fester and W. R. 
Monkhouse, Manchester. 

26,727. LuspricaTInGc Axes of CoLLigry Wacons, J. 
Berry. Manchester. 

26,728. Expiosive Sue.tis, W.S Simpson. London. 

26,729. IncanpEscentT Gas LicuTinc, W. Horton, 
London. 

26,730. Guarp for PLaTEN Printixc Macuings, J. E. 
Westoby, Hull. 

26,731. Game of 8x1, A. J. Smith, Glasgow. 

26,782. Havtace Cups for Courtine Horcues, D. 
Russell, Glasgow. 

26,738. Drinkinec froucH3 for Antma.s, T. C. Mad- 
dock, Birmingham. 

26,734. Batt Vatves, W. Voysey and S. G. Mason, 
Birmingham. 

26,735. Steam Bor.ers, T. Staples, Birmingham. 

26 736. TinEs for Motor Cars, N. M. Cohen, London. 

26,737. Hatinc So.perina Irons, J. Adams, Bir- 
mingham. 

26,738. Saips’ VENTILATORS, D, Fotheringham, Liver- 


pool, 

26,739. Means for Locxine Nuts, D. Marshall, Chel- 
tenham, Gloucestershire. 

26,740. Sattive Carpet Warps, B. 8. and R. N. W. 
mith, London. 

26 741. Rorary Exciyes, W. Anderson, H. Duncan, 
and W. Walker, London. 

26,742. StranTina Gear for Encines, H. Reid and J. 
Riekie, London. 

26 743. Boor CieangR, C. R. Bee and C. E. Gadd, 
Macchester. 

— DisPLAYING ADVERTISEMENTS, P. Sheldcn, 

on 


on. 

26,745. Brackets for Moror Lamps, I. R. Van Wart, 
London. 

26,746. Frage Avarms, J. Fiddes and J. F. Watt, 


mdon. 

26,747. Manuracturg of AspHaat, A. C. Bamlett, 
London. 

26,748. TaLEGRAPHIC INSTRUMENTS, Marconi's Wireless 
Tel ph Company, Limited, and E. Priddle, 
London. 

26,749. SHow Casz, L. J. Everest, London. 

26,750. ImprovED ApvERTISING Dsvicg, A. Dunhill, 


London. 
26,751. Apparatus for Fintna Bger, P. G. Hart, 


London, 

26,752. Tires for Moron CarR WuHeE s, W. C. Barker, 
London. 

26,758. INTERNAL ComBvusTION Enornes, E. W. Lewis, 
Coventry. 

26,754. INCANDESCENT Gas Burner, E. C. R. Harvey, 
London. 

26,755. BrLLIaRD CHALK Ho pers, F.C. R. Harvey, 


mndon. 
26,756. Waerts for SgLF-PROPELLED VEHICLES, G. M. 
son, London. 
26,757. Work1ino SigNaLLine Bgxxs, Siemens Bros. 
and Co., Limited.—(Siemens and Halske Act.-Ges., 
Germany.) 
26,758, Motor Veuicigs, M. K. Ryan, Londen, 





26,759. MuscLE-DEVELOPING Apparatus, P. A. Vaile 


and F. H. Ayres, on. 
= WHARFEDALE Puintine Macuinas, H. Bonham, 


ndon. 
26,761. Exgcrric Arc Lamps, J. M. Wellingt.n and 
W. F. Daniell, London. 
26.762. Fretp Gow Carriaces, A. T. Dawscn and G. 
T. Buckham, London, 
26,763. AppaRatus for Catcutne Fisn, H. K. Ingham, 


London. 
by, font Water Gacags for Srgam Borers, G. Midgley, 


mn. 

26,765. CLoTHEes Props, A. E. Hobson, London. 

26,766. InrLaTING FisHixG Pa.uxts, J. Bloomfield, 
London, 

26,767. MECHANICALLY-PROPELLED Bicycixs, H. L, 
Havers, London. 

26,768. Drawinc Macurng, D. R. Clarke, London. 

26,769. Hicu-spzep Encinas for Motor Cars, 8. J. 
Williams, London. 

26,770. Mawvuractgre of Powsr Gas, E. Fleischer, 


ndon. 
26,771. Prorgcrive Cap for Hat-rins, J. G. Meakes, 


ndon. 
26,772. ELEcTRO-MaGneTic Apparatus, H. H. Lake. — 
C. J. Schwarz and A, WM. Kells, United States.) 
£6.773. Hanp Stitcuinc Macuine, F. Kiistner and F, 
W. Powell, London. 
26,774. Tie FAsTENER, C. A. R. Thornberry, Londonx 
26,775. ProsectiLes, W. Strickland, London. 
26,776. Ryuvets for PwguMaTic Trme Covers, V. M. 
Crawford, London. 
26,777. VaRiaBLe Spgep Gear, M. M. Smith and A. H. 
Constable, London. 


’ 
26,778. Tagatment of Waste Taswinc Mateeiats, E. 
. M. Payne, London. 

26,779. Manuracture of Campnor, A. Zimmerman.— 
(Chemische Fabrik auj. Actien. vorm. B. Schering, Ger- 
many. 

26,780. Diinnie Wuests, H. M. Gregory, London. 

26,781. Fisninc Remxs, B. A. Fisher, London. 

26,782. Vacuum Brags, The Consolidated Engineer- 
ing Company, Limited, and H. E. Brown, London. 

26,783. Boots and Suogs, W. Schrimshaw, London. 

26,784. Mepicatep Capsugs. E. M. Pond, London. 

26,785. Rotatinc Mecuanism, A. Herbert and P. V. 
Vernon, London. 

26,786. RewpgRine the InsuLation of Exigctric Con- 
puctors Fireproor, G. G. M. Hardingham.—( Felten 
and Guilleaume Carlswerk Akt.-Ges., Germany.) 


26,787. CoLtak Srups, M. G. and D. R. de Simone, 
London. 

26,788. Capstaxs, 8. Strickland and Co., Limited, and 
H. J. Inder, n. 


26,789. Taxs, Maconochie’s Solderless Tinning Syndi- 
cate, Limited, and J. Shirreffs, London. 

26,790. Propuctne MgeraLiic Persorates, G. W. John- 
son.— (Deutsche Gold and Silber-Scheide Anstalt rormala 
Rossler, Germany.) 

26,791. CompounpING TransrormEerRs, A. Heyland, 


Liverpoo 

26,792. Harn Waver, M. Ihde, London. 

26,793. Frezarms, H, P. Okie, London. 

26,794. Hor Water Heatine Systems, O. Lindemann. 
—(Gebruder Korting Act.-Ges., Germany.) 

26,795. Props for Mings, E. Morhenn, London, 

26,796. Pipgs, 8. G. Luciano, London, 

26,797. Stgam Generators, A. Adiassewich, London. 

26,798. Ink Borries, J. Marshall, London. 

26,799. Hoxpers for Execrric Lamps, J. C. Dear, 


London. 

26,800. Stipine Winpows for CarriacEs, A. Eongartz, 
London. 

26,801. Improvep CoLLaPsIBLE TresTie, J. Girand, 
London. 


26,802. CasK-BRANDING Macuing, J. Ingle and W. J. 
Green, London. 

26,03. TyPEwRiITING Macutwgs, R. W. James.—{7he 
Monarch Typewriter Company, United States.) 

£6,804. TyPEwritinc Macuines, R. W. James.—(The 
Union Typewriter Compary, United States.) 

26,805. ALTERNATING CURRENT ELEcTRO-moTOR, F. M. 
Lewis, London. 

26,806. AnTi-skippING Davicz for Motor Cars, R. V. 
Jellicoe, London. 
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26,807. Auromatic Sroxers for HgatTine APPaRatus, 
D. Wilson, Blackburn. 

26,808. Fasteninc Burrows, W. Horner, Barmen, 
Germany. 

26,809. Toastinc Berore a Fire, C. Berner, London. 

26,810. Boppis Carriers, G. Skinner, Bolton. 

26.811. Instrument for Drawine Crrcies, B. Short- 
house, London. 

26,812. Means for ADVERTISING, J. Dyson, Manchester. 

26,813. Fotpinc Tapz, P. J. Purdy and H. Wilson, 
Manchester. 

26,814. CrrcuLatinc the CooLtinc Water of Motor 
Cars, 8S. W. Smith, Manch: ster. 

26,815. PortaBLe Apparatus for Dippine Suesp, R. 
P. Cooper, Berkhamstead, Herts. 

26,816. Loom Doxssres, E. Hollingworth, Dobcross, 


orks. 
26,817. Exposep Sats, J. Heaton and A. Wood, 
Bradford. 


26,818. Tipe M11, T. B. Stoney, Co. Donegal, Ireland. 
26,819. CaRBURETTERS, F. H. Koyce, Manchester. 
26,820. Etecrricat Swircnses and Cort-ours, C. M. 
Dorman, R. A. Smith, aud H. G. Baggs, Salford. 
26,821. EYELET or WasHer, C. Maher and E. G. Moore, 


Liverpool. 

26,822. Mats and FiLoor Coverines, H. V. Roe, Man- 
chester. 

26,828. Appityinc a Suairrinc Latcu Bout to Rim 
Locks, W. G. and E. Webster, Willenhall, Staffs. 

26 824. Gavegs for Usg in Srergotypine, W. Ward, 


Hull. 
“—— Saraty Lever for Locks, J. Taylor, Willenhall, 
s. 
26,826. Furnaces, G. Watson and H. W. Mason, 
eeds. 


L . 

26 827. APPLYING T'gnsIon to Drivine Banps, J. Boyd, 
London. 

26,828. ConvERTIBLE VULCANISER F cask, R. W. Bren- 
mehl, Greenock. 

26,829. RotteR Berarines, W. Houldswcrth, Man- 
chester. 

26,830. Larus, J. Barrow, Glasgow. 

26 831. Gorr Batis, R. F. and C. A. Hutchison, 


ow. 

26,832. Sswaar Distrizvtor, W. Percival and T. Tindal, 
Stoke-on-Trent. 

26,833. RoLtinc and HARRowING Freips, H P. Huggins,” 
London. 

26,8384. Le1rer and Papsr Fixgs, J. and B. J. Appleby, 


mdon. 

26,885. Esorng or MacHInE Packine, G. W. Beldam, 
Liverpoo! 

26,836. Cootinc Frames for Soar, A. E. Boardman, 
Warrington. 

26,837. Covers for INCANDESCENT BURNERS, J. Whalley, 

alifax. 
26,888. Gas Cookers, W. Johnson, Liverpool. 
= Miners’ Lamps, W. Sands and T. B. Seater, 


iw. 
26,840. Macuines for Moutpine Sass, J. C. Sellars, 
1 a 
26,841. FrttinaSpravine Stoppers to Tusss, K. Paxton, 


London. 

26,842. T1Lz Pressks, J. O. Palmer, H. A. Smith, and R. 
Bloom, London. 

26,843, FIRE-EXTINGUISHING APPLIANCES, A. Bruce, 
Glasgow. 

26,844. Wirpow and Price Tickers, W. J. Edkins, 
Birmingham. 

26,845. Means for Removine the Covers of VERTICAL 
Furnaces, Steel, Pcech and Tozer, Limited, and T. 
Green, Sheffield. 

26,846. Maxine Carpets and Rugs, G. H. Naumann, 
London. 

26,847. Necx-tres, P. Clasen, London. 

26,848. Szcuninc CurTAIN Hancers, J. Schleiss, 
London, 
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26,849. ELecTRO-DEPOSITION of Meras, B. M. Bailey, 
Birmingham. 

26,850, Avvertisina, G. E. Taylor and T, Temperley, 
London. 

26,851. Caance Srzgp Gear, J. C. Donnis, London. 

26,852. Waicuinc Macaings, J. 8. Pooley, Dumbarton, 


N.B. 

26,853. Cycite Sappie3 and Sgats, J. W. Richardson, 
London. 

26,854. Printine Surraces, W. J. Yeoell, London. 

26,855. Lauxcntne of Sarps' Boars, R. H. Robinson, 
London. 

26,856. VeuicLte Lamp, T..D. McCall, Leith, N.B. 

26,857. WHeg.s for Motor Cars, G. L. Cumberland, 
London. 

26,858. Universa, Wonper Ficurs, A. Zehnpfenning, 
Hamburg, Germany. 

26,859. Esporsine Stamps, 8. H. de Lacy, London. 
5,860. for Hoipine Liquips, B. M. Glasgow 
and M. W. Carmichael, London. 

26,861. CoNVERTIBLE Roa, A. Loder, London. 

26,862 Marxtyo Frames for Picrurges, A. E. Vidal, 
London. 

26,863. Fire-sars for Sream Borer Furnaces, N. F. 
Johnson and W. F. H. Hinde, London. 

26,864. PHorograpsic Dark Room Lamps, E. A. Jahn, 
London. 

20,865. ApvsusTiInc Rear-sicut of Firt-arm3, J. 
Hassell, Woolwich. 

26,866 Dot, J. R. Hitchings and W. Terry, Brighton. 

26,867. Non-strpeine Tire Basps for Moron Cars, A. 
L. Radford, London. 

26,863. ManvuracturE of Reriex Hrvags, E. D. Payne, 
Birmivugham. 

26,869. TomaceR, O. Madlung, London. 

26,870. Automatic Biast Pirz Apparatus, R. H. 
Whitelegg, London. 

26,871. Boor Tregs, W. W. Beals, London. 

26,872. Testinc Macuinges, M. H. P. R. Sankey, 


mdon. 

26,878. Dry-ciosgts, T. C. Line and T. N. Castle, 
London. 

26,874. Apparatus for Horstine Coat, T. G. Wright- 
son and J. M. Ringquist, London. 

26,875. Castine the Busags of SELF-oILING WHEELS, 
H. M. Gregory, London. 

26,876. Corks or Stoppers for Borris, E. de la Rue, 
London. 

26,877. SHow-carps, E. de la Rue, London. 

26,878. CoNSTRUCTING FIR&-RESISTING FLoors, H. Todd, 
London. 

26,879. Purirication of Coat Gaszs, P. E. Williams, 
London. 

26,880. Suppty Passacss of Pompina Enouygs, H. 8. 
Rexworthy, London. 

— TreaTING Ores of VaNapium, A. H. Perret, 

ndon. 
26,882. InnatERS, L. A. Carré, London. 
26,883. ATTACHMENTS for PHoNoGRaPHS, F. Myers, 


London. 

= ATTACHMENTS for PHonoaRrapss, F. Myers, 

naon. 

26,885. Track Fasteners, C. H. Tibbetts, London. 

26,836. Orzninc and CLosinc Apparatus fur WiInDows, 
8S. E. Aldwinckle, London. 

26,887. THREE-PHASE GRouND Darectors, P. MacGahan, 
London. 

26,888. WatsTBanps, E. Abadie-Léotard, London. 

26,889. Lamps, F. H. H. and W. F. H. Ward, and L. 
Blériot, London. 

26,890. AcrTYLENE Generators for Use in Lamps, 
F. H. H. and W. F. H. Ward, and L. Blériot, 
London. 

26,891. Screw Propg.usrs, W. Preidel, London. 

26,892. Apparatus for PeTRoLisinc Arr, C. Fowler, 


ndon. - 

26,893. Form of Srup for Spgcracies, 8S. Druiff, 

ndon. 

26,894. Door Cuecxs, J. Bardsley, London. 

26,895. WaTER-HEATING ApparRaTus, C. J. Jones and 
W. M. Still, London. 

26,896. Boorss for RarLway VeHIcLEs, A. Spencer, 
London. 

26,897. PoonocraPpHic Apparatus, C. A. McEvoy, 
Welwyn, Herts. 

26,898. Macuings for CLearRING Poratoss, E. Maxwell, 
London. 

£6,899. ManuracrurE of SrerEotypss, R. C. Annand, 
London. 

26,900. Corssts, E. Abadie-Léotard, London. 

26,901. Stanps for SHowrne Brausags, J. B. Kendrick, 
London. 

26,902. VenTILaTor, C. A. Lowe, London. 

— BurLpine VENTILATION, 8. 8. Stitt and G. C. Luff, 

mdon. 

26,904. Tart Courtine, J. D. Tam, London. 

26,905. Poriryinc Correr, N. J. H. Weitzmann, 
London. 

26,906. Ecectric Demanp Inpicators, J. R. Dick, and 
the Reason Manufacturing Company, Limited, 
London. 

26,907. DiscHarainc Gas Retorts, Compagnie Anonyme 
Continentale pour la Fabrication des Compteurs a 
Gaz et Autres Appareils, London. 

26,908. Azo CoLournminc Matrer, J. Y. Johnson.— 
(Badische Anilin and Soda Fabrik, Germany.) 

26,909. Azo CoLournmnc Martrer, J. Y. Johnson.— 
(Badische Anilin and Soda Fabrik, Germany.) 

26,910. Appakatus for Dryixe Tea Lear, W. Jackson, 
London. 

26,911. Pumps, P. H. Deis, London. 

26,912. Fotpine Bens, L. Andersson, London. 

26,913. Aicretrges, E. Zappert.—(The Aigrette Supply 
Company, United States.) 

26,914. ARTIFICIAL AlcRETres, E. Zappret. — (The 
Aigrette Supply Company, United States.) 

26,915. Evecrrovgs for Arc Lamps, J.T. H. Dempster, 


mdon. 

26,916. Amc Lamp Exxecrropgs, C. P. St-inmetz, 
mdon. 

26,917. E.zcrropys for Arc Lamps, W. R. Whitney, 
mdon. ‘ 

26,918. Arc Lamps and Execrropes, J. Hirdén, 
Lat 


26,919. 
26,920. 


on. 

Arc Licut Evgcrropss, J. Hirdén, London. 

‘ee Arc Licur Excrropss, C. F. Lindsay, 
mn 


- on. 

26,921. Execrropges for Arc Lamps, W. S. Weedon, 
London. 

26,922. Arc Licut ELecrropgs, W.S. Weedon, London. 

26,923. Ex.ectric Raxgostats, The British Thomson- 
Houston Company, Limited.—(The General Electric 
Company, United States.) 

26,924, Hot-water Service for Batus, C. and A. 
Hillier, Birmingham. 

26,925. EvectricaL Measurinc Isstruments, The 
British Thomson-Houston Company, Limited.—(The 
General Electric Company, United States.) 

26,926. Winpow Cortain Hanogrs, J. J. Cochran, 
United Sta‘es. 

26,927. Borrte Ciosurges, C. E. McManus, United 
States 


26,928. ELEVATOR AtTTacHMENTs, H. A. Henderson, 
United States. 
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26,929, STRENGTHENING Papgr Banps, H. Isringhaus, 


Barmen, Germany. 
26,930. Frame for Borrnc Macutyzs, C. Walker, Don- 


r. 
26,931. CoTToN-sPINNING MacuHings, W. Tweedale, 
Castleton, near Manchester. 
— HeatinG Apparatus for Cains, A. N. Low, 


lasgow. 
26,933. New TaBLe Game, M. H. F. Jackson, Andreas, 
sle of Man. 
26,934. Beatinc Down Pavine Buocks, 8. H. Adams, 
tswood-on-Tyne. 
26,935. Direct-acTING Pumps, P. W. Lockwood, 


‘ow. 
= VenTiLators, W. €. Morison, Wolverhamp- 
mn. : 





chester. 

26,938. Sureups for Bosstys, 
Company, Limited, and H 
chester. 

26,939. Gas Fires for Grates, Planet Foundry 
Company, Limited, and G. F. Calderwood, Man- 
chester. 

26,940. Appiiance for Ratstna Surp3, T. Beahon, 
Liverpool. 

ay ete Bepsrgaps and Bsprests, H. Lewis, Bir- 
ming < 

26,942. Apsostwest of Waist Bexts, C. Hirst, 
Glasgow. 


Wilson Bros. Bobbin 
W. Wilson, Man- 


3 
26,943. Spryninc Mugs, W. Muir and Howard and | 


ullough, Limited, Accrington. 
26,944. BaLtne Pagssgs, J. R. Pumphrey, Kingston-on- 
Thai 


Glasgow. 

946. JOINTS Mera and Russze 

Pips, T. G. Land, South Benfleet, Essex. 

26,947. CLEANING MeTaLiic Surraces, B. J. B. Mi ls 
—(T. A. Edison, United States ) 

26,918. Srorace Batreries, B. J. B. Mills.—(T. A. 
Edison, United States.) 

26,949. Nicket Piatine Apparatus, B. J. B. Mills.— 
(T. A. Bison, United States ) 

26,950. VecrtaBLe JELLY Taniet, W. H. Chapman, 
jun., Liverpool. 

26,951. ApsostaBLEe Cup. W. Potter. London. 

26.952. ManuracturRE of Topgs, H. Scoltock, West 
Bromwich. 

26,953. Computine StegtyarD, J. Toon, Derby. 

26,954. Arr Compagssors, J. Wood and Sous, Limited, 
Wigan, Lancs. 

26,955. ADVERTISING FramE3 and Boarps, A. Emett, 
London, 

26,956. Friction CLiutca, J. W. Brown, Ashbourne, 
Derbyshire. 

26,957. ~ Spear C. H. Pym and E. J. Witcombe, 

is 





mes. 
26,945. Gotr Batis, A. Macdonald, 
26. p- or 


Bristol. 

26,958. Paint Brousugs, R. Bennett and W. Joycs, 
Manchester. 

26,959. Stgam Reversinc Enorng Gear, J. Gilmour, 


mdon. 
26,960. CoLLAPsIBLE or FoLpixe Boxes, J. E. McEwen, 


mdon. 
26,961. Conrrotune the Soppry of Arr to CaRRoR- 
Etrers, R. N. Sharp, J. H. Ingle, and H. Thornton, 


Leeds. 

26,962. Sgcurtnc Rusper Paps to Boor Hesgts, 8. 
Gilbert, Cropwell Butler, Notts. 

26,963. Reversinc Sats of Moror Boats, C. W. H. 
Scott, Carlisle. 

26,964. Go_r CLus, A. Simpson, Edinburgh. 

26,965. Serinc WHeEst, A. G. Ramage, Edinburgh. 

26,966. ANGLE-MEASURING INSTRUMENTS, A. Konig, 
Germany. 

26,967. CarnTRipcr Ho.pers for Mac zine Rives, L. 
8. Hollings, Birmingham. 

26,968. VARIABLE Spego Gear, R. W. Wilson and F. 
G. D. Johnston, London. 

26,969. CLeaninc Bakixe Tins, G. H. and C. H. W. 
Cliff, London. 

26,970. Frre-Licurers, G. C. Chambers, Lond m. 

26,971. Boor Brusues, G. C. Chambers, London. 

26,972. CaRBURETTING Systems, &c., W. A. Taylor, 
Coventry. 

26.973. CHANGE 
London. 

26,974. Manuracture of Expiosivas, A. C. Luck, 
Ipswich. 

26,975. AppaRatos for SicNaLuinc, W. Brierley, 

ndon. 

26,976. Motors, E. Towlson, H. R. Moulton, and G. T. 
Hiam, London. 

26,977. ApverTisixc Devices, J. H. Jay, London. 

26,978. Apparatus for Dryinc Sturry, E. Allen and 
Co., Limited, T. W. Leach,sen , and T. W. Leach, jun., 
Sheffield. 

26,979. Hypravutic Braxss for Cycuss, F. G. Heath 
and the Heath Hydraulic Brake Company, Limited, 
Birmingham. 

— Harvesters, T. N. Johnson and J. F. Phillips, 

ndon. 

26,981. Harvesters, T. N. Johnson and J. F. Phillips, 
London. 

ee Lever for Pygumatic Tires, C. E. Hoefling, 

mdon. 

26,983. Liqguip Fugt Cookine Apparatus, H. Goetze, 

len, Germany. 

26,934. Wricutse Macuine, E. E. Reichwald.—(A. 
Spies G. m. b. H., Germany.) 

26,985. ELectricat Switcues, G. Page and A., J. H., 
L. W., and E. Holmes, London. 

26,086. VaniaBLe Spgep Gear, H. V. James and R. A. 
Marples, London. 

26,987. Device for Inptcatine when a Lamp is Ex- 
TINGUISHED, H. Brough, London. 

26,988. Means for Preventine Sripe-suip, T. G. Allen, 
London. 

26,989. Srzam Gewerators, Simpson, Strickland and 
Co., Limited, and G. F. Jarvis, London. 

26,990. HicH-PREssURE Gas Burners, A. G. Melhuish, 
London. 

26,991. CoLLaPsiBLE Hanp Truck, A. R. Francis, 


Spzep Mxrcuanism, G. Richards, 


ndon. 
26,992. Sgatinc of Documeyts, F, H. Sterling, 
London. 
a oe MECHANICALLY OpERATED Toots, H. John, 
mdon. 
26,994. Bucxer Ecevarors, O. Krell, sen., Liverpool. 
26,995. ApparaTos for F.tLING BARRELS, 
Liverpool. 
26,996. Couptincs for Dezr Borina Toots, W. Hoos, 


ndon. 

26,997. TatupHone Apparatus, W. M. Still and A. G. 
Adamson, London. 

26,998. MecnamicaL PuLaners for Decks, C. Schofield, 
London. 

26,999. App:ratus for Fittine Sacks, A. W. Timewell, 
London. 

27,000. E.ecrro-maGnets, D. L. Lindquist, London. 

27,001. Deprtatinc Macuinges, H. H. Lake. — (The 
Turner Tanning Machinery Company, United States.) 

27,002. Papiocks, A. Bénassy, London. 

27,003. Ergecrric Switcues, A. Bénassy, London. 

27,004. Burrinc Macuings, A. J. Boult.—(S8. W. Win- 
slow, United States.) 

27,005. Priminc Compositions, J. Wetter. —{ Westfalisch 
Anhaltische Sprengstoff-Akt.-Ges., Germany.) 
,006. Automatic Ianirers for Gas Burners, F. 
Deimel and ——, Administrators of P. Deimel, 
London. 

27,007. MrLk Detivery Cans, G. R. Speaker.—(Kleiner 
and Fleischmann, Austria ) 

27,008. Cxrs for Fountain Pens, R. T. Brond, 
London. 

27,009. Braces and Suspenpers, R. Garrett, jun., 
London. 

27,010. Frequency Cuanoers, O. O. Kruh, London. 

a, Vapour Exectric Apparatus, O. O, Kruh, 

mdon. 


12th Decembe~, 1904. 
=o Barre. Suprorts, H. Kirkham, Melksham, 
ilts. 


27,013. Kyrrrirg Macuings, I. H. Parsons and H. R 
Waddington, Leicester. 
27,014. J. B. Scammell, London. 
27,015. Stopper for Use with Borrizs, J. Lyon, Bir- 
mingham, 
27,016. INTERNAL ComBusTION Enotnes, E. W. Walford, 
Coventry. 
27,017. Umpreuuas, D. Harris, Mountain Ash, Glam. 
27,018. Stoppers for Usz with Borrizs, J. Lyon, Bir- 
mingham. 
27,019. TRAVELLER for Rine Srinnine, J. L. Rushton, 
anchester. 
27,020. INcANDEscENT Gas Burners, J. C, McIntosh, 
lasgow. 


B. M. Jager,’ 





27,021. Perpetua Motion, R. Burow, London. 

27,022. Taacuer’s Boor, A. Cooper and A. J. Smith, 
Ipswich, 

27,023. Paoro-mBeuANIcAL Cotourn Repropucrion, C, 
G. Zandor, London. 

27,024. Prorectine Grounpropgzs of TaawL Nets, W. 

. Thickett, Hull. 

27,025. Cycre Houper, W. Dickie, Glasgow. 

27,026, Vent and Sarety Stopper, P. W. Taylor, Ban- 
bury, Warwickshire. 

27,027. Automatic Lame Licatina, G. H. Cawthorn, 
West Hartlepool. 

27,028. Evecraic Conpuit Systems, T. T. Dewhirst and 
B. 's, London. 

bao pp Measuring Device, J. B. King, Ply- 


mouth, 
bai 0 ses Ovens, J. F. and W. E. Maddock, Alsagar, 
27,081. Sreep Gear for Avromosites, J. B. King, Ply- 


mouth, 

27,082. Surrt Coiiars, J. Bonethrone, Liverpool. 

27,088. Exectraic SwitcHss, M. Dorman, R. A. 
Smith, and H. G. Baggs, Salford. 

27,0384. One Concentrators, F. Esser, Barmen, Ger- 
many. 

27 035. Boor Proracrors, J. R. Hancock and J. Keel- 

+ ing, Manchester. 

27,036. Suspgnpinc Mantiys for IncanpEscent Gas 
Lieats, D. McGonigal, R. F. Payne, and R. Craw- 
ford, Belfast. 


Liverpool. 
27,038. STEREO-TELE3ICOPES, M. Berger, Jena, Ger- 


many. 
27,039, Sats for Taam-cars, J. Riley, Southamp- 
un. 
27,040. Sgscurtnc Huss to Suarrs, W. H. Gordon, 
mdon. 
27,041. FivIp-pressurE Evxorvgs, T. 8. James, 
ndon, 
27,042. Spgzp and Revsersixc Grar, T. 8. James, 
ndon. 
27,048. Fryina Macutnes, A. H P. Blunt, London. 
27,044. Cycizs, J. D. Roots, London. 
27,045. Steam Torsprnes, J. W. Smith, London. 
27,046. Winpow Sasu Fasteners. H. J. Hudson, Pur- 
fleet, Essex. 
27,047. Stent Norse Invicator, B. D. Bayly and H. 
W. Crowther, Exeter. 
27,048. Torsines, J. B. Evans, Kingston-on-Thames. 
27,049. Wrencues and Sranners, A. Sharp, London. 
27,050. GungRaTinc Motive Powgr, J. Hutchings, 


London. 
27,051. Swirce Apparatus for Taamways, A. W. Kiddie, 


ndon. 
27,052. Tennis Rackets, A. A. and A. E. Trimmings, 
mdon. 
27,058. Apparatus for Firina Papers, E. J. Passing- 
ham, London. 
27,054. TricycLe and Tararter, W. K. Taunton, 
London. 
27,055. Typewritinc Macainss, R. W. James.—(Tiv 
Union Typewriter Company, United States.) 
27,056. Exve opr, A. Debiton, London. 
27,057. Burners for Incanpgscenr Gas Lamps, E. 
Wood, London. 
27,058. CaniEe Grips for Haviace Porpossrs, H. Funke, 
London. 
7,059. Moror VeutciEes, M. 8. Napier and 8. F. Edge, 
London, 
27,060. Conrrotuinc Davices for Ececrric Morors, 
B. C. Kenyon, London. 
27,061. Comstrucrion of Susagugous Tunwets, D. D. 
McBean, London. 
27,062. Transmission Gear, J. W. T. Cadett, 
mdon. 
27,063. Heatinc Recepracies, F, Pudney, London. 
7 ne for “‘ Snootixe " Games, H. Kiinzel, 
mdon, 
27,065. Pygomatic Tires, G. E. Heyl-Dia, London. 
27,066. Two-sTROKE INTERNAL COMBUSTION ENGINES, 
G. Oppenheimer.—(A. G. R. Carlsund, Russia.) 
27,067. WALKING Sticks and UmBre.uas, J. J. Scanlan, 
London. 
27,068. Ink Eraser or Dovste Fountain Pen, H. 
Agar, Tasmania. 
27,069. TrousEr Passs, A. E. Pusey, London. 
27,070. WasHinc Macnines, W. de L. Whitney, 
London. 
27,071. RarLway Trarric ConTroLtiinc APPARATUS, 
C. J. Coleman, London. 
27,072. TaBULATING Macutngs, H. Hollerith, London. 
27,073. Furnaces for Roastine, U. Wedge, London. 
sal to of Centrirocat Fans, 8. C. Davidson, 
ndon. 
27,075. Suerrir a, J. P. Taylor, London. 
27,076. Makinc Mepicing from Carrots, E. F. Bolt, 


mdon. 

27,077. Sray for Heaps of Casxs, H. Russell, London. 

27,078. Hanp Parnt-srrayine Devices, W. Graaf, 

mdon. 

27,079. Sprines, W. I. Twombly, London. 

27,080. Construction of Locks, J. G. 
London. 

27,081. Vatvgs, W. I. Twombly, London. 

27,082. Ececrricat Countino Apparatus, Dollond and 
Co., and T. Crawford, London. 

7,083. Controu of E.tzcrric Motors, The British 
Thomson-Houston Company, Limited.—(The General 
Electrie Company, United States.) : 

27,084. CoNTROLLING MgcHANisM for SELF-PROPELLED 
Veuicies, The British Thomson-Houston Company, 
= General Electric Company, United 

ates. 

27,085. Pargr Baas, J. E. Bousfield.—(P. Wood, 
S. Australia.) 

27,086. Proractive Cover for Prreumatic Tires of 
Cyciss, W. P. Thompson —(J. A/hers, Germany.) 

27,087. Winpow Sasugs, J. W. Smith, London. 

27,088. Sarety MecuanisM for Ming Skips, J. H. Pick- 
avance, London, 

27,089. Ark MoisTentnc Apparatus, 8. W. Cramer, 
Liverpool. 

27,090. Propuction of Printine Piarss, L. Collardon, 
London. 

27,091. Manuracturg of New Su_paurisep Dygsturrs 
©. D, Abel.—(Ait.-Ges. fiir Anilin Fabrikation, Ger- 
many.) 

27,092, MANUFACTURE of YELLOW-RED CoLour Lakgs, 
C. D. Abel.—{ Akt.-Ges, fiir Anilin Fubrikation, Ger- 


Horsey, 


many. 

27,093. Manuractrurge of Naw Cotour Laxgs, C. D. 
Abel.—( Akt.-Ges. fiir Anilin Fabrikatson, Germany. 

27,094. Manuracturg of Rep CoLour Laxkgs, 
Abel.—( Akt. -Gex. fiir Anilin Fabrikation, Germany.) 

27,095. E.ecrric TetePHony, C. A. Randall, London. 

27,096. Fire AvarMs, ©. D. Abel.—(Siemens and 
Halske Akt.-Ges., Germany.) 

27,097. ConTRoLLING Hot Water Surpty, J. C. Busby 
and A. E. Elmes, London. 

27,098. Bracket for Avromopite Lamps, ¥. H. H. 
and W. F. H. Ward, and L. Bleriot, London. 

27,009. SpooL WINDING Macuings, A. 


ndon, 
27,100. Moron Apparatus, Mavorand Coulson, Limited, 
and H. A. Mavor, London. 
27,101. SteeRIne PRoPELLERS, G. Westle, London. 
27,102. Grass Curtine Drvicss, N. Fells, London. 
ag >on im of Concretz Watts, H. Eymacl, 
ion. 
27,104. Waavinc Loom, E. Saby, London. 
27,105. PreParation of O11s, W. Loebell, London. 
27,106. REGISTERING Printers’ Forms, W. J. Taplin, 
London. 
27, pied SHoz Skwinc Macuines, W. E. Lombard, 
mdon. 
27,108. JAR-SEALING WRENCHES, L. D. Burlingham and 
H. E. Eakin, London. 
ns we Saw-set, O. E. Lindfors and 8, Borrell, 


27,110, Specracue Frames, J. T. Walklate, Birming- 


faurer, 


27,111. Avromatic Device for Typewriters, H. O. St. 
Hill, London, 





SELECTED AMERICAN PATENTs, 
From the United States Patent-office Oficial Gazette, 


771,497, Reautatine Device vor Motors or Enainxs 
F. Reichenbach, Charlottenburg, Germany. — Filed 
September 2rd, 1908. 

Claim.—In a regulating device for motors and 
engines, the combination with a rotary part or parts 
driven by the motor or engine, a liquid subjected to 
pressure by virtue of the rotation of said part or parts 
a pipe adapted to veceive said liquid under pressure, 


DEE 


ZZ 





a cylinder connecte1 with «said Pipe, a return pipe 
from the cylinder to the rotary part, a constriction in 
the return pipe, a piston in said cylinder, means for 
changing the quantity of the driving medium passing 
to and into the motor or engine, means for causing 
said piston to operate said firat-mentioned means and 
a spring — to move said piston opposite to the 
direction of the liquid under pressure. 


772,178. Coo.tinc MercHANISM FOR EXpLosive 
Enos, F. Reaugh, Oak Clif’, Tex.—Filed May 
8th, 1903. 

Claim.—{1) An engine having walls arranged within 
the cylinder and practically separating the interior of 
the cylinder from the interior of the crank case, the 
said walls forming spirally-disposed air passages, one 
of said passages leading to the interior of the cylinder 
and admitting air to cool the piston, the other passaye 
leading from the interior of the cylinder, and valves 

ding said passages, the air circulation through 








772,178} 


the es being enforced by the piston movement. 
(2) An engine having a cylinder formed with an air- 
circulating passage, walls forming spirally-disposed 
air es leading from the cylinder air passage into 
the interior of the cylinder at the outer side of the 
piston, and also leading from the interior of the 
cylinder outward, valves commanding the interior 
passages, the outlet of the passages terminating in an 
annular cavity, and a fly-wheel fan communicating 
with the said cavity, air circulation in said passages 
being enforced by the piston movement and assisted 
by the fly-whcel fan, 


772,215. Process or Manvuracrorinc Giowers, 
LUMINANTS, AND FILAMENTS FOR Ecxcrric Incan- 
pescent Lames, F. M. F. Cazin, Hoboken, N.J.— 
Filed March 2nd, 1903. 

Claim.—{1) The process of preparing luminants for 
incandescent lamps, covsisting in squirting suitable 
material into the inner air-evacuated space of the 
bell jar of an air-exhausting apparatus, drying the so- 
squirted fillet by means of the rarefication of the air 
within the bell jar and forming the said portions into 
the desired longitudinal shape, substantially as set 
forth. (2) The process of preparing luminants for 
incandescent lamps, consisting in squirting suitable 





material into the inner air-evacuated space of the bell 
jar of an air-exhausting apparatus, the s0- 
squirted fillet by means of the rarefication of the air 
within the bell-jar, forming the said squirted ma‘ 1 
into the desired longitudinal shape and simultaneously 
covering the squirted material with dust. (8) The 

rocess of manufacturing fillets or glowers for electric 

mps, consisting in squirting suitable material into 
the inner space of a bell jar, simultaneously air 
exhausting said bell jar and a dust into the 
bell jar to cover the squirted ma‘ 1. 
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LITERATURE. 


Ieinforced Conerete. By Cuarues F. Marsu, Assoc. M. 
Inst. C.E., Assoc. M.Inst.M.E. With 512 illustrations 
and Diagrams. London: Archibald Constable and 
Co. 1904. 

In the construction of all open web girder bridges 
engineers have been accustomed from their first introduc- 
tion to employ different methods of trussing. Each 
inethod differed from another in the adoption of a disposi- 
tion of the members constituting the web peculiar to itself. 
An alteration in the depth of the girder, in the number of 
systems of triangulation, in the panel length, in the angle 
of inclination of the struts and ties,and in the distribution 
of the loadings, will not only affect the form of the truss- 
ing, but very materially modify the value of the stresses 
upon it. As examples of the two extreme types may be 
quoted the old Warren pattern, with the bars of the web 
inclined at an angle of 60 deg., with no intersections, and 
the earliest lattice, with the angle changed to 45 deg., 
and with crossings so numerous that it was scarcely 
possible to pass the hand through the interstices or 
diamond-shaped meshes. These remarks will be found, 
with a little latitude, to apply fairly to the class of com- 
bined structures now before us. The metallic members, 
not necessarily restricted to any particular part of the 
design, together with the mode in which they are dis- 
posed in the concrete matrix, form the trussing, upon the 
efficiency of which depends the stability of the whole 
fabric. This latter proviso is all important, for it may be 
accepted as an axiom, that an unscientific imbedding of 
iron or steel sections in a mass of concrete does not 
necessarily constitute a true reinforcement. 

At the present time there are some fifty different 
systems of building in ferro-concrete, many of which, it is 
stated in the ‘‘ General Review of the Subject” in Part I., 
appear to have been adopted to avoid the infringement 
of earlier patents. Several of these systems use special 
sections of metal. In others ordinary plain shapes suffice, 
supplemented by distinctive adjustments and connections, 
while a third series employs both sections and methods 
of a novel and unusual character. In all cases the object 
attempted is the same, and consists in disposing the metal 
throughout the mass in such a manner as effectually to 
counteract those stresses which the concrete is unable to 
resist. A description, with excellent illustrations upon a 
large scale of forty of the total half-hundred different 
systems in use, is given in “Systems Employed,” in 
Part Il. The treatment of these includes only columns, 
beams, arches, and pipes, since most of the details of 
construction are related to one or the other. We selecta 
few examples, and have endeavoured to place them in 
chronological order. The exact date when reinforced 
concrete, as an example of a novel constructive 
material, became known is very doubtful, but a specimen 
of it was on view at the Paris Exhibition of 1855. 
Several methods also of its application were proposed as 
early as the year 1861 by a French engineer, M. Francois 
Coignet. The author remarks that M. Monier was 
certainly the first to employ reinforced concrete in a 
large way. It was used for some years in France, but 
only to a very limited extent, as the construction was 
based merely on experience and practical rule-of-thumb. 
In 1879 Monier’s system was shown at the Antwerp 
Exhibition, but it was not until much later that the 
system became generally known on the Continent. 

It was also in the year 1879 that M. Hennebique built 
floors of reinforced concrete, and since that date has been 
engaged in this form of construction. He was one of the 
first to introduce beams of this material, and, in 1896, 
first brought into notice piles of the same composition. 
About eight years subsequently M. Bordenave came 
forward with his method, which is restricted to pipes, 
sewers, and reservoirs. Among his achievements should 
be mentioned the laying of the “Conduit of Bone,” in 
Algeria. The pipes for this conduit are 23°6in. in 
diameter, are under a head of 56ft. to 79ft., and the total 
length of the service is 18} miles. As already observed, 
M. Francois Coignet was the first to point out the advan- 
tages that would attend the combination of concrete and 
metal, but he did not carry his ideas into practice. His 
son, M. Edmund Coignet, placed before the Société des 
Ingénieurs Civils in 1888 his views respecting the disposi- 
tion of the two materials. A further communication to the 
same society six years later, entitled “ Au Calcul des 
Ouvrages en Ciment Armé avec Ossature Metallique,” 
attracted considerable attention, and formed the point of 
departure of new theories and studies. M. Coignet 
designed an armoured concrete arched bridge for spanning 
the Seine, where the handsome Pont Alexandre has been 
erected, the preference having been given to the present 
steel structure. 

In America and Austria many important bridges have 
been built on the system framed in 1892 by Professor 
Melan, of Briinn, in the latter country. Rolled joists and 
built-up girders, varying in depth, are features of this 
type, which lends itself with facility to articulated arches. 
A peculiarity of the Mdller pattern, used in Germany in 
1894, is that the external or face beams are straight, with 
a small curve at the abutments, while the internal beams 
are bellied. The Ocher road bridge at Brunswick is an 
example, with a span of 76ft. 6in., which is large for plain 
girders. The arch or arched rib principle is almost 
universally employed when the opening exceeds 50ft. 

In the following chapter on “ Materials,” all informa- 
tion is afforded, and the results of experiments recorded 
regarding the ingredients of concrete, their relative quan- 
tities, qualities, methods of mixing, and moulding, 
together with tables of the resulting crushing strengths, 
according to the composition of the matrix. A comparison 
of the merits of wrought iron and steel as the reinforcing 
metal, leads to the conclusion that except where specially 
rolled sections aré used, or where strong concretes are 
needed to resist water pressure, wrought iron possesses all] 
the qualities required, and is frequently cheaper. It is 
much safer than steel where welding is permitted. 

The -contents of Part IV. treat of the methods em- 





ployed in the erection of reinforced concrete structures, 
and include examples of ordinary building work,"as well 
as more pretentious designs of an engineering character. 
Generally, there are three methods available for adoption. 
The first provides for the moulding of the different pieces, 
either in the open or in sheds, in advance, and for their 
subsequent erection when sufficiently set. In the second 
the whole or part of the structure may be moulded in 
place on timber falsework, which may be struck after the 
hardening of the material. The reinforcement may, in the 
third method, be erected, or partially erected, first, and 
serve to support the moulds. Any one of these working 
methods may be employed alone, or in combination 
with the others. We think that some exception may be 
taken to the statement that “the stresses on an unhinged 
arch are indeterminable.”’ The researches of Culmann 
and the new methods of dealing with statically undeter- 
mined structures have removed the difficulties and uncer- 
tainties of the calculations attending them. They are no 
longer rejected in favour of the statically determined 
type. There are numerous modern examples of the 
latter, of which one will suffice. It is that of the 
Kaiser Wilhelm Bridge, spanning the Wiipper Valley, 
near Miingsten, in a single arch of 560ft. span, erected in 
1897. Among other engineers of the same opinion, Cul- 
mann as well as Eads disputed the necessity of hinges. 
The latter was the designer of the famous Mississippi 
Bridge at St. Louis, with three hingeless arches of 518ft. 
in span. It is not quite correct to observe that tem- 
perature stresses are annulled in hinged arches. The 
question may be open to doubt with respect to the three- 
hinged class, but not to the double-hinged girder. The 
author concludes this subject with the remark that 
“the three-hinged type is undoubtedly the best to 
adopt.” This is rather a sweeping assertion, consider- 
ing that instances are not wanting in which the 
central articulation has either been wholly removed after 
erection, or the semi-arches riveted so firmly together as 
to become virtually continuous. Too great mobility is 
the usual reason assigned for the substitution, but, as a 
matter of fact, the introduction of a central hinge fre- 
quently has the effect of making the structure ricketty. 
The evidence of existing modern metallic arch bridges is 
strongly in favour of the double-hinged type. 

“ Calculations,” in Part VI., constitute the theoretical 

portion of the present volume, and provide for all forms 
of construction, from simple slabs to arch bridges of 
160ft. in span. Copious extracts are made from two 
French works, “Le Béton Armé,” by M. P. Christophe, 
and “Ciment Armé,” by MM. C. Berger et V. Guillerme. 
It is not assumed that certain hypotheses which are 
essential to the calculations are true, or that certain 
theories employed are absolutely correct. But it is 
maintained that, when the results of experience are kept 
in view, it is possible to obtain theories, based upon 
scientific principles, which are approximately correct, and 
will enable dimensions to be determined, which may 
with perfect safety be used in designing structures. 
While not altogether satisfactory, this is the limit to 
which every writer on the subject has attained, and, 
indeed, it might be asked whether in other cognate 
branches of design and construction we have really 
advanced much further. 
- Part VI. will, we think, hardly commend itself to 
readers of a purely practical bent of mind. The “calcu- 
lations” are exceedingly numerous, involving the employ- 
ment of seventy different algebraical symbols, over 360 
separate equations, and their contents occupy 150 pages, 
or nearly a fourth part of the whole book. Many of the 
formule are long, complicated and laborious of computa- 
tion but they are so clearly stated and thoroughly 
worked out, that the results may be safely accepted by 
those who are not solicitous respecting the why and the 
wherefore of every step of the process. Examples, accom- 
panied by illustrations, are given of a selection of struc- 
tures erected in reinforced concrete, among which are 
mentioned three built in England. They are the Great 
Western Railway grain warehouse at Plymouth, a ware- 
house for the Co-operative Wholesale Society at New- 
castle-on-Tyne, and the church of St. Sidwell’s, Exeter. 
A description of the Nicolaieff ferro concrete lighthouse, 
also quoted, has appeared in our columns.** 

When commenting upon the little, or it might almost 
be stated, no encouragement held out for the employment 
of reinforced concrete in England by our engineers, and 
architects, Mr. Marsh appears surprised that we should 
reject the proofs afforded hy our continental and American 
confréres of the advantages of that material. It isa good 
many years since we commenced to reject the advantages 
of suspension bridges. Except for ornamental purposes, 
and upon a very insignificant scale, that principle is not 
and never will be employed in the United Kingdom. It 
has been tried and found wanting. It is rather curious 
that the reinforced system has not yet been applied to any 
extent worth mentioning to the construction of railway 
bridges. We do not quite agree with the author, save for 
the matter of cheapness, that brick and stone bridges are 
in the least inferior to those of the newer type. The book 
is exceedingly well got up—the general type, the printing of 
the diagrams, and the setting of the formule and the 
equations are excellent. Although not the first work of 
its kind or title to appear in the English language, it will 
be found highly useful to all those engaged in constructive 
reinforced concrete. It may be accepted as an exhaustive 
and complete treatise by those who wish to study and 
further investigate a subject with which they may possibly 
be but partially acquainted. 
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ENGINEERS’ SPECIFICATIONS. 
(From a Legal Contributor.) 

A CORRESPONDENT who has had considerable experience 
of engineers’ specifications* -recently drew attention 
to a specification which contained certain clauses of par- 
ticular hardship to contractors.. The following observa- 
tions of a legal contributor upon specifications in general, 
and the legal effect of the onerous clauses to which our 
correspondent referred in particular, may be of value to our 
readers :— 

Perhaps the most important point for the contractor to 
consider before he makes a tender upon a specification is 
the question whether and how far he submits himself to 
the arbitrament of the engineer employed by the local 
authority or other body who may require work to be done 
in accordance with the contract. It stands to reason 
that it is the function of the engineer employed by the 
employing body to look after the interests of his em- 
ployers, to see that proper materials are used, and to 
ensure that every detail of the work shall be finished 
within the proper time. If he is paid by the employing 
body for his services in these respects, it is obviously his 
duty to act not as a mediator between them and the con- 
tractor, butas apartisan. While it would be wrong to cast 
any general aspersion upon the pure-mindednessof engineers 
who are employed to draw up specifications, and to see that 
the prescribed work is properly executed, it is clear that the 
contractor cannot rely upon the strict impartiality of an 
engineer employed and paid by the employing body, if 
that engineer is called upon to decide some matter in 
difference in relation to the construction. or performance 
of the contract. To take a simple illustration, suppose the 
contract were to end up with the following clause :—“ All 
work shall be completed to the satisfaction of the engineer, 
whose decision as to whether the work has been properly 
done shall be final.” In such a case the contractor would 
submit himself, bound hand and foot, to the engineer. 
He could not even sue upon the contract until he had 
satisfied the engineer, unless he could show that the engi- 
neer was fraudulently withholding his assent. 

According to the letter of a correspondent to TuE 
EnGInEER, November 4th, 1904, a specification recently 
issued, contains the following amongst other clauses :— 

(a) ‘Any dispute or difference that may arise between tLe 
council and contractor during the progress of the said works, or at 
or after their completion touching or concerning the said works or 
any alterations, additions or omissions thereto or therefrom, or ax 
to the meaning of the contract or this specification and the condi- 
tions thereof, or as to the materials or workmanship hereby, or as 
to any other matter in anywise relating to this contract, shall from 
time to time be referred to the engineer, and his decision shall be 
final and conclusive.” 

[* The engineer ” here referred to was, according to a 
previous clause, “ Mr. A. B., or other, the engineer duly 
appointed engineer for these works.”’| 

(b) ‘* The whole of the details are to be carefully considered and 
got out under the supervision and to the entire satisfaction of the 
engineer or his deputy, to whom the whole of the drawings will 
from time to time during their progress have to be submitted for 
approval, although such approval is not to be considered as in any 
way relieving the contractor from responsibility as regards suit- 
ability of design, strength of parts, or otherwise.” : 

(-) ‘The engineer reserves for himself the power to withhold the 
certificates to the contractor if he considers it expedient from any 
cause whatever to do so without being bound to give any reason 
for so doing.” 

The contract contained no arbitration clause, which, 
in contracts of this nature, is usually in the following 
form :— 

‘Provided always that in case any question, dispute, or 
difference shall arise between the owner and the contractor as to 
this contract or in anywise arising out of this contract, the same 
shall be referred to the arbitration of two indifferent persons, one 
chosen by each side, and such arbitration shall be subject to the 
provisions of the Arbitration Act, 1889.” 

The advantage of insisting upon the insertion of an 
arbitration clause will presently be discussed. The 
far-reaching effect of leaving all there points - to 
the decision of the engineer may be illustrated by refer- 
ence to one or two cases. 

In Scott v. Liverpool Corporation (28 L. J. Ch. 286) a 
contract for the performance of works. contained a pro- 
vision that if the contractor should not, according to the 
determination of the employer’s engineer, enable the 
works to be completed according to the contract, the 
employers might put an end to the contract, and that the 
contractor should be paid such sum as the engineer should 
determine to have been reasonably earned for work actually 
done. The contract having been put an end to under 
this provision, the contractor filed a bill in equity against 
the employers and their .éngineer, complaining of undue 
delay on the part of the latter in awarding the amount 
earned by the contractor, and seeking payment of what 
was due upon the contract, but did not establish any case 
of fraud or collusion against the engineer. It was decided 
that the Bill was properly dismissed with costs. 

In another case a conductor at the time of entering the 
employment of a tramways company deposited with them 
the sum of £5, which, together with any wages due, was 
agreed to be forfeited in case of any breach by him of the 
company’s rules. It was further agreed that the com- 
pany’s manager was to be the sole judge of whether the 
company was to be entitled to retain the whole of the 
deposit money and wages due, and that his certificate of 
the cause of retention should be binding and conclusive 
evidence between the parties in all courts of justice and 
before all stipendiary magistrates, and should bar the con- 
ductor of all right to recover, under any circumstances, 
the monies so certified to be retained. After three months’ 
service the conductor was discharged from his employ- 
ment, and the deposit money, as well as wages due, were 
certified by the manager to be forfeited for non-observance 
of certain rules. It was decided that, in the absence of 
fraud, such certificate was binding, there being nothing 
in the agreement that was illegal or void (London Tram 
Co. v. Bailey, 3 Q. B.D. 217). 

For a long time much doubt existed as to the position 

a — Novemb:2r 4th, 1904, rage 453, letter signed by 
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of the engineer in deciding such points, i.e, whether 
he acted as the paid servant of the employer, or as a quasi- 
arbitrator between the employer and the contractor. The 
importance of this was that, if he acted as a quasi- 
arbitrator, he was liable for negligence neither to the 
employer nor to the contractor (Le Lievre v. Gould (1893), 
1Q.B. 491), and this was thought to give him an interest 
in taking care that if he made mistakes they should be in 
favour of the employer. The law may now be considered 
fairly settled by the decision in Chambers v. Goldthorpe, 
and Restell v. Nye (1901), 1 K.B. 624, where it was held 
that, in granting his final certificate, settling the respective 
rights of the employer and contractor, he is acting as a 
quasi-arbitrator, but that, in deciding matters arising 
during the progress of the works, he is acting simply 
as the employer's servant. 

It is usual to give the engineer the right to order varia- 
tions and omissions from the works contractor to be built, 
to extend the time for completion, to condemn defective 
work and material, to certify the money to be paid to the 
contractor during the execution or on completion of the 
works, and generally to decide all disputes between the 
employer and contractor. Generally speaking, too, his 
decision on these points is absolutely binding on the 
employer and contractor, and a condition precedent to 
any right of action upon the contract. Even where there 
is an appeal from his decision, very often it is merely to 
himself in the character of arbitrator, and there is no 
ground in law for -holding him incapable of acting as 
arbitrator upon an appeal from his own decision as archi- 
tect or engineer (Jackson v. Barry Railway Company 
(1893), 1 Ch. 238). 

In view of these cases, it is obvious that a contractor 
would act exceedingly foolishly in appending his signature 
to any contract which contained clauses analogous to 
those quoted above. There is warrant for saying, how- 
ever, that a Court of law might not hold all the conditions 
absolutely binding upon the contractor. Thus, if any- 
thing happened to the engineer named in the contract, and 
the employing body were to have power duly to appoint 
an engineer for the works ; it is conceived that the con- 
tractor should have some sayin the selection—in other 
words, a right to object to one who is to assume the 
position of a quasi-arbitrator, if he was obviously a 
partisan. In a case which was decided in 1845, the 
appointment of the surveyor of a railway company to act 
as its arbitrator in a dispute was held to be objection 
able, and in a much later case the Court very properly 
threatened to revoke a submission, where an insurance 
company had the temerity to appoint its own manager 
to act as its arbitrator. At the same time it is con- 
ceived that unless the contractor were to make outa very 
strong case to the effect that the engineer was inexperi- 
enced, or likely to be biassed against him, the Court 
might decide even this point against him. 

To those who have unfortunately been compelled to 
sign contracts containing a clause to the effect that con- 
tractors shall be bound by the engineer’s decision, it may 
be comforting to know that the necessary power and 
authority must be conferred in the clearest possible 
language. In Lawson v. Wallasey Local Board (11 
Q.B.D. 229) the plaintiff contracted to remove 10,000 
cubic yards of the Mersey banks contiguous to Leacombe 
Ferry for £5000, and to finish the work completely under 
the direction and to the satisfaction of the defendants’ 
engineer by the 1st of October, 1878, subject to such an 
extension of time as the engineer might think reasonable, 
in case a temporary staging then erected on the site of 
the work should not be removed within such a time as 
could enable the plaintiff to complete the work by 
October 1st, 1878. The defendants were to make monthly 
payments on the certificate of the engineer to the amount 
ef 80 per cent. of the value of the work done during each 
month, and the balance of the sum of £5000 on the com- 
pletion of the work. There was also a clause in the 
contract providing that if any difference should arise 
between the local board and the contractor concerning 
the work contracted for, or concerning anything in con- 
nection with the contract, such difference should 
referred to the engineer, and his decision should be final 
and binding on the local board and the contractor. The 
work was completed on the 11th November, 1879, and 
then a correspondence took place between the plaintiff 
and the engineer with reference to the plaintiff's claim 
against the defendant board. The engineer admitted 
that the plaintiff was entitled to compensation for 
the expense caused by delay in consequence of the 
non-removal of the staging, and agreed to allow 
£15 103s. per day for thirty-eight days, but they could 
not agree upon the amount due to the plaintiff for extra 
work and other expenses. In June, 1880, the engineer 
sent a certificate to the Works Committee of the defendant 
board, stating that the work was finished to his satisfac- 
tion, and that £1065 19s. was due to the plaintiff, and the 
defendants sent a cheque to the value of £962 2s., that 
being the balance of the sum certified after making 
certain deductions. The plaintiff, after giving credit for 
this sum, brought an action against the defendants for 
£2489 13s. 1ld. It was decided that it was not a 
difference concerning a matter in connection with the 
contract, and as to which the decision of the engineer was 
conclusive. In order to bind a contractor to the certifi- 
cate or decision of an architect or engineer appointed by 
the party for whom the work is done, there must be 
very conclusive language in the contract. It was decided 
also that the documents set out in the case did not 
amount to a contract by the engineer, or a reference to, 
or award by him as tothe plaintiffs claims. ~ 

In view of the difficulties which may beset those who 
submit to be bound by the decision of the engineer 
employed by “the employing body,” the insertion of a 
proper arbitration clause in evcry agreément of any 
magnitude should be insisted upon. Apart altogether 
from the fact that an arbitration clause will often enable 
the parties to avoid harassing litigation, it may also serve 
to protect the contractor from having to abide by the sole 





5000-K.W. CURTIS TURBO-ALTERNATOR 


(For description see page 639) 


Governor 









































\N 


WS 
WN 
. ‘/ 


\\ 


\S 


Uy 
Yb 
Ye, Usb 


“Tee Encineea”™ 


aw 
j Ww" 


Ww 


























Yy,/ pi, 
1, U6, Wi, 


a 
ip Gy Yi, YU fy 
Yj 


Vy yy 
YY 


UY Uy 





decision of an engineer employed by the other party to 


the contract. 
Two cases may serve to illustrate this. In the first of 


these a contract for the sale of locomotives provided for | 


payment of the price, upon the certificate of the engineer 
that. the locomotives were in perfect working order 
delivered at Croydon, and it was further provided as 
follows:—“ Clause 9.—The vendors guarantee to make 
good any failure of the locomotive or boilers, as regards 


each locomotive or ‘boiler, for a space of six months after | 


the date of the delivery of the same, if arising from bad 
materials, faulty workmanship, or from the system of con- 
struction of the engines.” - There was also an arbitration 
clause to the following effect :—* All disputes to be settled 
by the engineer to the purchasers and the engineer to be 
appointed by the vendors or their umpire in case of diffe- 
rence.” ‘The locomotives'were delivered at Croydon, but the 


engineer refused to‘certify ‘or to give his reasons for not | 


certifying.‘ The vendors thereupon proceeded, under the 
arbitration clause, the purchasers taking part under 
protest." An award’ was given in favour of the vendors. 
It was decided that a dispute had arisen within the arbi- 
tration clause. : 

Again, the case of Foster and Dicksee v. Mayor, &c., of 
Hastings (19 T.L.R.' 204), which was decided last year, 
makes it plain that if an arbitration clause is inserted in a 
contract, the jurisdiction of the engineer to act as sole arbi- 
trator may be ousted. In that case the plaintiffs were under 
contract to carry out certain works for the defendent cor- 
poration. There was a clause which provided that, if any 
dispute should arise between the council or the engineer 
and the contractor as to the mode of carrying out the work 
or the interpretation of the contract or otherwise in 
relation thereto or in settlement of the account, the same 
should be referred to two arbitrators, subject to 
the provisions of the Arbitration Act, 1889. The 


contract also contains a clause to the effect that 
if, in the judgment of the engineer, the work 
“is improperly conducted or sufficient dispatch is not 
used about it, the council or the engineer shall have the 
| power, without prejudice to the contract, to dismiss the 
contractor and his workmen after giving a certain length 
of notice.” Delay having. arisen which rendered it 
| desirable for the contractors to be dismissed, the engineer 
| gave the necessary notices. The contractors, however, 
| resented this treatment, and applied to the Court for an 
| injunction, arguing that it was not competent for their 
employers to dismiss them in this summary way. A 
| judge of the Chancery Division, who tried the case, held 
that the arbitration clause overrode the authority of the 
| engineer, and that the question whether the contractors 
'had- been guilty of undue delay was to be settled by 
| arbitration. : 
Finally, the greatest care should be exercised in select- 
|ing an arbitrator. It cannot be made too plain that 
where a dispute is referred to.arbitration by consent of 
| the parties, neither party can make any objection to his 
award, except in certain rare cases. The law upon this 
question was well laid down by Mr. Justice Williams, in 
‘the case of Hodgkinson v. Fernie (3 C.B., N.S., 189), 
| where he said:—*The law has for many years been 
| settled, and remains so to this day, that, where a cause or 
matters in difference are referred to an arbitrator, whether 
| a lawyer or a layman, he is constituted the sole and final 
| judge of all questions, both of law and fact. Many cases 
‘have fully established that position where awards nave 
been attempted to be set aside on the ground of the 
admission of an incompetent witness, or the rejection of 
/a competent one. The Court has invariably met those 
applications by saying, “‘ You have constituted your own 
| tribunal; you are bound by its decision. he only 
| exceptions to that rule are cases where the award is the 
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result of corruption or fraud, and the one other which, 
though it is to be regretted, is now, I think, firmly esta- 
plished, namely, where the question of law necessarily 
arises on the face of the award, or upon some paper | 
accompanying and forming part of the award. Though | 
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Tue Curtis steam turbine, exhibited by the General 


the propriety of this latter may very well be doubted, I | Electric Company, has a vertical shaft, and is of the four- 


think it may be considered as established.” 


| stage type. 
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Fig. 6—2000-K.W. CURTIS TURBO-ALTERNATOR 


the principle of this decision has been applied :—(a) In ; 175 |b. and a vacuum of 28in. It runs at only 750 revolu- 
the case of Steff v. Andrews (2 Mad. 6) it was decided | tions, and above it is a 2000-kilowatt, 25-cycle, 6600-volt, 


that if parties submit to an arbitrator a bare point of law, | three-phase generator. } 
and he gives an erroneous decision, his award is never- | mounted on a Worthington surface condenser having a 
(6) In Greenwood v. Browrhill (44 L.T. | cooling surface of 8000 square feet and furnished with an 


theless binding. 


47) the Court refused to allow a party to impeach the | 


The turbine and generator are 


air cooler. The circulating water is handled by a 20in. 


award of an arbitrator, on the ground that the legal effect | horizontal’ volute pump of 125 horse-power, and the hot 


of it was different to what he supposed it would be. | water by another volute pump of 7} horse-power deliver-' 


(c) It cannot be alleged as a ground for setting aside an ' ing to anopen heater. This latter pump is placed several 
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Fig. 7—600-H.P. PARSONS-WESTINGHOUSE STEAM TURBINE 


award on a reference by consent that it is contrary to the 
evidence (re Bradshaw, 12 Q.B. 562), 








Accorp1NG to the approximate traffic return for Novem- 
ber, the Manchester Ship Canal’s receipts amounted to £38,361, as 
compared with £37,199 in November last year. For the eleven 
months the —— have totalled £370,037, or £18,450 more than 
in the corresponding period of last year, 





feet below the condenser and regulates itself auto- 
matically, requiring neither floats nor valves, while there 
is no liability of vapour binding, as sometimes occurs in 
direct-acting pumps. The 50-horse-power, rotative, dry- 
vacuum pump has a 22in. air cylinder and 18in. stroke ; it 
is driven from an electric motor by a Renold silent chain 
belt. The exciter unit consists of a 25-kilowatt, non-con- 





* No. XXIV. appeared December 16th, 


It is rated at 2000 kilowatts, and has a 
One or two illustrations serve to show how rigorously | maximum capacity of 4000 kilowatts, with steam at 





densing, horizontal Curtis turbine, directly connected to 
a two-pole, 125-volt generator, and running at 3600 revo- 
lutions. The pressure on the step bearing, which supports 
the weight of all the revolving parts, is 425 lb. per square 
inch, and oil is supplied to the step and guide bearings 
by a duplex Worthington pump, 44in. x 4}in. x 4in., 
capable of circulating four gallons of oil per minute. A 
vacuum of about 27in. is maintained. Fig. 6 shows the 
arrangement of the turbine and auxiliaries. Itis the first 
one built on a condenser base, and a similar machine, 
but without condenser, is shown on page 638. Two Curtis 
turbines of 5000 kilowatts, with condenser bases, have 
been erected at the power station of the Boston Edison 
Company. 

The operation of the Curtis steam turbine is described 
as follows :— 

‘* Velocity is imparted to the steam in an expanding nozzle, so 
designed as to efficiently convert nearly all the expansive force 
between the pressure limits used into veloclty in the steam itself. 
After leaving the nozzle, the steam passes successively through two 
or more lines of vanes on the moving element, which are placed 
alternately with reversed vanes on the stationary element. In 
passing successively through these moving and stationary elements 
the velocity acquired in the nozzle is fractionally abstracted, and 
largely given up to the moving element. Thus, the steam is first 
thrown against the first set of vanes of the moving element, and 
then rebounds alternately from moving to stationary vanes until it 
is brought nearly to rest. By this means a high steam velocity is 
made efficiently to impart motion to a comparatively slowly-moving 
element. The nozzle is generally made up of many sections 
adjacent to each other, so that the steam passes to the wheels in a 
broad belt when all nozzle sections are in flow. 

‘The governing is effected by successive closing cf nozzles and 
consequent narrowing of the active steam belt. The cut—Fig. 8— 
shows part of the nozzle open, and part closed, the arrows showing 
space filled by live steam. In the process of governing, the nozzles 
of the later stages may or may not be opened and closed, so as to 
maintain an adjustment proportional to that of the first stage, 
which is always the primary source of governi Some improve- 
ment of light-load economy may be effected by maintaining a 
relative adjustment of all nozzles; but in many cases the practical 
difference in economy is not great, and automatic adjustment of 
nozzle opening in later stages is dispensed with in the interest of 
simplicity. In some machines an approximate adjustment is 
maintained by valves in later Stages, which open additional nozzles 
in response to increases of pressure behind them. These are used 
as much for limiting the pressures in stage chambers as for main- 
taining the light-load economy.” 

The speed of these turbines with variable load is con- 
trolled by the opening and closing of the nozzles, the 
number of nozzles corresponding to the load being always 
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Fig. 8—DIAGRAM OF CURTIS TURBINE 


open. A centrifugal governor attached to the top of the 
shaft operates levers connected to the valve mechanism. 
Each valve communicates with one or more nozzle sec- 
tions, and is connected to a long piston so that it can be 
operated by steam. The motion of each of these pistons 
is controlled by a small pilot valve which is worked from 
the governor, and regulates the steam supply to operate 
the main valve. 

The Parsons steam turbine, which has been taken upin 
the United States by the Westinghouse Company, and 
somewhat modified under the name of the Parsons- West- 
inghouse turbine, is too well known to need description 
of its mechanical design. It is of the horizontal, multi- 
stagetype. Therotorconsists of a cylinder of three or more 
diameters, and having its periphery fitted with rings of 
radial vanes. The stator is a casing enclosing the rotor 
and having circular rows of stationary radial blades having a 
reverse pitch to that of the vanes on the rotor. The 
steam expands in passing through the vanes on both the 
rotary and stationary element, and the end thrust is 
resisted by balance pistons of diameters equal to those of 
the ‘rotary element and revolving with it. 

The Parsons-Westinghouse steam turbine at the St. 
Louis Exhibition—Fig._7 —is of 600 horse-power, and runs 
at 3600 revolutions per minute ; it takes steam at 150]b., 
and carries a vacuum of 27in. to 28in. On its shaft is the 
revolving field of a 400-kilowatt generator, delivering a 
60-cycle three-phase alternating current at 440 volts, 
7200 alternators, with 524 ampéres atthe terminals. The 
surface condenser is of the Worthington make, with 1500 
square feet of surface, and the condensed steam collects 
in a 22in. hot well, from which it is pumped to the boiler 
feed by a motor-driven volute centrifugal pump with a 
l}in. discharge pipe. As it-is necessary to free the con- 
denser from air in high vacuum work, there is a rotative 
single-stage dry’ vacuum horizontal pump, 6in. by 10in. 
by 10in. Before the air reaches the pump it is cooled, 
and has its moisture condensed and removed by atubular 
air cooler placed in the cold water inlet of the condenser, 
the condensed vapour flowing to the hot well. 

The steam is admitted to the turbine in short puffs or 
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jets, the period of admission being controlled by a centri- | This deed set forth that Major Tolley was to cut a, canal was made, and was most successful; both Major 


fugal governor geared from the turbine shaft and adjust- | 
able while running, thus enabling alternators to be 
successfully operated in multiple. While the turbine is 
rated at 400 kilowatts, it has a guaranteed overload 
capacity of 50 per cent., and an actual overload capacity 
of 75 to 100 per cent. The unit is 18}ft. long, 7}ft. wide, 
and 4}ft. high, covering a floor space of 138-6 square feet, 
or 292 square feet, including the passage ways and auxili- 
aries in the basement. This gives a floor space of 0°258 
or 0°545 square feet per electric horse-power. The steam 
pipe is 5in. diameter, turbine exhaust, 20in.; atmospheric 
exhaust—in case of the condenser being out of service — 
12in.; condenser, suction, and discharge, 8in.; hot well 
discharge, 2}in.; air discharge, 4in. The unit is mounted 
on a reinforced concrete floor on 12in. rolled joists, and 
beneath this are the auxiliaries. 

The De Laval Steam Turbine Company has six of its 
steaan turbines at the Exhibition. Its own exhibit includes 
a 55 horse-power turbine driving a high-pressure De Laval 
centrifugal pump, a 55 horse-power turbine driving a low- 
pressure centrifuga! pump, and a 20 horse-power turbine 
driving a dynamo, which supplies current for a motor- 
driven pump. In the Electricity Building is a 300 horse- 
power 200 kilowatt turbo-generator, taking steam at 
150 lb., and running at 900 revolutions; at the Philippine 
exhibit is a 20-kilowatt turbo-generator, and in the gas 
machinery section of the Manufactures Building is a 10 
horse-power De Laval turbine, directly connected to a 
Sturtevant blowing fan. The De Laval turbine is of the 
single-wheel type, the steam is expanded in a nozzle to 
obtain the maximum velocity, due the pressure, and on 
account of the high velocity of the steam it is necessary 
to run the wheel at very high speed, which in turn 
necessitates the use of speed-reducing gears to connect 
the turbine shaft with the dynamo shaft. 

A curious little appliance among the exhibits is a steam 
jet or impact wheel fitted on a portable plant of the Star 
Drilling Company for drilling wells; it operates a minia- 
ture centrifugal pump for washing out the drill hole. 








INLAND NAVIGABLE WATERWAYS OF 
BENGAL. 


In the early part of the fifteenth century improvements 
were commenced in the navigation of English rivers, 
particularly on the Thames, the Ouse, and the Lea. 
Leonardo da Vinci invented the water lock towards the 
end of that century, and in 1572 the first boat canal, called 
the “ Exeter,” was constructed in England. In India the 
great rivers, notably the Ganges, the Indus, the Irra- 
waddy, and the Bramaputra, had been navigated for ages, 
before any work which could be called a navigable canal 
was constructed. The first work of the kind in Bengal 
is believed to have been the tidal canal, called Tolley’s 
Nullah, which was constructed by a Major William 
Tolley about the year 1776 under a deed executed by 
Warren Hastings, Richard Barwell, and Phillip Francis. | 


navigable channel from the Hoogly to the Salt Water 
Lake at “ his own proper costs and charges on condition 
that certain concessions were made to him; he, in return, | 
“yielding and paying, therefor, yearly and every year 

the yearly rent of one peppercorn.” It is | 
curious to notice that one of Major Tolley’s argu- | 
ments in favour of his scheme was that “the town | 
of Calcutta would be better secured, as it would be on an | 
island, and consequently, by a proper disposition, the re- | 


Tolley and his widow deriving a large revenue from it 
until 1804, when it was taken over by the Government. 
At that time the Eastern Canal was the name given to 
a shallow and tortuous channel, nearly dry at low water, 
by which native boats passed through the salt water lakes 
to a point about two miles from Calcutta. This canal was 
little more than a series of pools connected by a shallow 
channel; it was, in fact, a natural creek, which in-1737 
extended through Calcutta, from a point no far from the 
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Fig. 1—A NAVIGATION CANAL IN BENGAL 


duction of it would be more difficult.” This view does 
not seem to have found favour with the military authori- 
ties. The Fort,.which still stands in Calcutta, was at 
that time under construction, and the chief engineer of 
it said that one portion of the canal “ will most assuredly 
be prejudicial to the fortification, as it would not only 
completely answer the purpose of a parallel, ready-made 
for an enemy in case of a siege, but would also afford 
them a very secure and commodious place to shelter their 
boats, and to land all military stores and provisions 





necessary for the prosecution of it.” However, the 


present General Post-office, and passed down Creek Row 
and through the part which to this day is known as 
“Dingee Bagan,” or the place of boats. During the 
cyclone of the 11th October, 1837, a large ship is said to 
have ‘been carried by a wave out of the Hoogly and 
wrecked in this creek. At the beginning of the last 
century the greater number of the large boats which 
arrived in Calcutta from the Eastern districts were unable 
to get nearer the town than the centre of Tolley’s Nullah, 
and the goods had either to be carted several miles or 
sent in small “ Dinghees” through the Eastern Canal. 
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in 1810 this Eastern Canal was improved up to the | 
margin of Calcutta, but had then no connection with the | 
Hoogly; it was connected with that river at Chitpore | 
about 1830, chiefly in consequence of the exertions of 


the Ganges at Sahibgange to the Hoogly near Rana- 
ghat, so as to keep the shorter route open during the 
whole year, but it was never made, The traffic passing 
by the Bhagiruttee route is now valued at about one and 
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Fig 2—STEAMER AND ACCOMMODATION BOAT 


Major Schalch, and some of the other channels leading 
from Chitpore eastwards were either improved or freshly 
excavated. A lock was also built on the Hoogly bank 
at that point in 1838. These improvements added 
immensely to the convenience of the boat traffic, which 
rapidly increased, and soon completely blocked the canal, 
In 1844 the Military Board, which at that time controlled 
the public works of India, assessed the gross surplus 
profits of these canals at nearly 30 lakhs of rupees. but, 
previously to that, the many natural channels on the 
northern margin of the Soonderbuns had been in many 
parts connected by artificial channels, and a compara- 
tively direct route was opened up from the Hoogly at 
Calcutta to Khoolna and Burrisal, By this route the 
trade of Eastern Bengal, and, at certain times, of Northern 
Bengal also, found its way to the capital. In 1859 a loop 
line near Calcutta was opened to relieve the congestion 
of the boats, which completely blocked the older route. 
In 1881 a lock at the eastern end of this loop was built, 
and the canals immediately contiguous to Calcutta were no 
longer under tidal influence, and were consequently com- 
paratively free fromsilt. The older lock at Chitpore, on the 
bank of the Hoogly, was replaced by a much larger one 
in 1882. In 1897 two locks further east were added, 
and other improvements made. This system of canals, 
including natural navigable channels on the line of route, 
is now 735 miles in length. In the eighties the traffic on 
these canals aggregated about four millions sterling a year, 
it is now about three and a-half millions. The canal has 
proved a profitable one to Government, the net revenue, 
until 1890, was never less than 4 per cent., and often 6, 8, 
and even 10 per cent., but, since that, the heavy expendi- 
ture incurred on improvements has reduced the net 
revenue to about 2 or 3 per cent. only. The chief goods 
imported into Calcutta by this Eastern route are rice, 
jute, and firewood. 

The water-borne traffic of Northern Bengal, and that 
coming down the Ganges from Upper India, finds its way, | 
during the rainy season when the rivers are high, down 
the Ganges, the Bhagiruttee—or one of the other Nadia 
Rivers—and the MHoogly, to Calcutta. When the 
Bhagiruttee becomes choked by sand banks in the dry 
season, the traffic has to pass down the Ganges, past 
Goalundo to Burrisal, and then by the Eastern Canals to 
Calcutta. 


a-quarter million” sterling annually. It has decreased 
greatly since the eighties, when it was about two to two 
and a-half niillions sterling. 


The traffic on these routes, passing to and from Calcutta, 
is now about one million sterling a year; it has shown 
a marked tendency to decrease since the opening of the 
Bengal Nagpur Railway a few years ago. 

In addition to the canals which have been described 
there are 218 miles of artificial navigable canals in 
Behar, in Upper Bengal; but these only serve local 
needs, and do not directly feed the Calcutta trade, or 
only to a small extent. 

The artificial canals of Bengal, however, are of far 
less importance to the trade of the province than the 
magnificent rivers which bear a vast volume of goods to 
Calcutta, both in the Old World native craft and in the 
large steamers and flats of the several steamer com- 
panies. The map on page 640 shows the main routes. 

Steamers proceed from Calcutta to Cachar and Sylhet 
by the Sunderbun channels, the Megna, and the Soorma; 
to Assam through the Sunderbun channels and the Brabma- 
putra; to North-Western Bengal and Behar, in the rainy 
season when the rivers are full, by the Hoogly, the 
Bhagiruttee, and the Ganges; to the Upper Provinces, 
beyond the limits of Bengal proper, by the same route 
and the Gogra River. On all these routes there is ample 
water for some four months in the yeai, but for the 





remaining eight months the navigation of some of them is 
| often difficult, and in some cases impossible, owing to 
| the small depth of water in the channels. The 
| Bhagiruttee, for instance, is impassable for eight months 
in the year, and during that time all steamers and any 
| boats which draw more than a foot or eighteen inches of 
| water must pass round by the Sunderbun route—which 
| is some 400 miles longer—to reach the upper parts of the 
| Ganges. A project for the improvement of the Bhagi- 
| ruttee is now under the consideration of the Indian 
Government. It is believed that by the employment of 
two or three large dredgers, such as ‘those which have 











Fig’ 3—OFFICER’S INSPECTION BOAT—BENGAL CANAL 


The water-borne traffic from the districts of Midnapur 
and Orissa, lying to the south of Calcutta, is carried by 
the canals, shown. in the map, to the Hoogly. The Mid- 
napur Canal is entirely artificial. The route from 








This route is three or four hundred miles longer than 
that by the Bhagiruttee, and far more dangerous to the 
boats, It was proposed long ago to make a canal from 








Fig. 4—STEAMER “TEGRA’ AND FLATS IN THE HOOGLY 


Cuttack, by the Orissa Canals and the Coast Canals, is 
mainly artificial, but runs partly through natural 
channels, 


worked wonders on the Mississippi, it would be possible 
to open up the Bhagiruttee for navigation all the year 
round. No doubt the expense would be heavy; but 
there is, probably, no other place in the world which 
offers such striking opportunities for improving the water 
carriage to a vast agricultural district. The valley of the 
Ganges is unrivalled in fertility. A tract of agricultural 
land, which may be estimated to be 50,000,000 acres in 
area, would be brought 400 miles nearer its sea port, for 
eight months in the year, and those the months when the 
surplus produce is largely carried to Calcutta, if the 
channel of the Bhagiruttee were improved. 

The Honourable East India Company was the first to 
organise steam navigation on the Bengal rivers, and the 
enterprise proved one which was not only an advantage to 
the trade of Bengal, but a very profitable one to the 
Government. In the time of Lord William Bentinck, in 
1834, steam traffic was greatly developed and a regular line of 
steamers worked between Allahabad and Calcutta. At 
that time English coal stood at about 30s. a ton in India, 
and it was fortunate for the enterprise that Indian coal 
was discovered in Bengal coalfields at about the same 
time. This coal, although inferior to the English fuel, 
was fully 25 per cent. cheaper delivered on the boats. 
The first steamers had a speed of only six to seven miles 
an hour; they were about 120ft. long and 22ft. beam, with 
engines of 40 to 90 nominal horse-power. In the rains, 
when the Bhagiruttee was open, these steamers took 
about twenty days from Calcutta to Allahabad, and eight 
days on the downward journey. In the dry season, when 
they had to go round by the Sunderbun channels, the up 
journey took about twenty-four days, and the down 
journey fifteen. Cabin passengers were charged £30 for 
the whole distance, and goods about £6 per ton of 40 
cubic feet, but the rate bid at auction sometimes reached 
£20 a ton measurement. In those days the same 
steamer never conveyed both passengers and goods. 
Passengers were taken in a barge termed an “‘ accommo- 
dation boat” which was towed behind the steamer, as 
shown in Fig. 2. 

Goods were carried in the same way, but in an ordinary 





freight boat or “flat.” The twin vessels were linked to 
each other, at the stern and bow respectively, by a flat 
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leam which acted asa strut between the two, and also 
as ameans of communication between the two vessels. 

Until 1844 the East India Company alone ran steamers 
on the Bengal rivers, but in that and the following 
year two companies were formed for establishing and 
running a line of iron steamers for freight and passengers 
between Calcutta, Mirzapore,and Allahabad. The Patna, a 
steamer belonging to one of these companies, which was con- 
structed in Millwall, and put together in Calcutta, made 
her first voyage to Mirzapore in September, 1846; and 
the local Press had notices of “rapid” passages made 
in 11} days. Since those days several companies have 
been formed, and there are now some 200 river steamers 
and a large number of flats and barges, having an 
aggregate capacity of some 160,000 tous working on the 
Bengal rivers. These are in many cases fitted with 
search-lights with the aid of which they navigate at 
night on some routes. Usually, the flats are taken 
alongside the steamers, as shown in Fig. 4. It is 
interesting to compare this with the old steamers 
of 1844. 

The importance of the water-borne trade, which reaches 
Calcutta by the canals and rivers, is clearly demonstrated 
in the last ‘Report of Trade Carried by Rail and River 
in Bengal,” where it is said that “of the total trade of 
Calcutta with Bengal and other provinces, more than 
one-half, estimated by value, is carried by river; and the 
river-borne trade of Bengal with other provinces— 
including the trade with Calcutta—exceeds one-third of 
the whole inland trade.” 








THE IRON AND STEEL INSTITUTE. 
THE MARYLAND STEEL COMPANY’S WORKS, SPAR- 
ROW’S POINT. 

Ix the progress of the party from Philadelphia to 
Washington a detachment of about forty members left 
the main train at Baltimore in order to visit the steel 
works and shipbuilding establishmient at Sparrow’s 
Point. These works, situated about nine miles south- 
east of Baltimore on the estuary of the Patapsco 
River, close to the outlet main navigable channel 
from Baltimore to the sea, are owned by the Mary- 
land Steel Company, in which the Pennsylvania Rail- 
road and the Pennsylvania Steel Company are jointly 
interested, the main objects of production being rails and 
other sectional bars from Bessemer steel, while plates 
and other shipbuilding material are made for the open- 

‘earth furnace at the parent works at Steelton. The 
plant includes four blast furnaces, 83ft. high, 19ft. wide 
in the boshes, and 12}ft. in the hearth, making low silicon 
Bessemer iron from Cuban ores, with small additions of 
Lake Superior hematites and pyrites residues from 
chemical works, with an average yield of 60 per cent. 
The Cuban ore, although somewhat slowly reducible, is 
associated with fusible silicates to such an extent as to 
reduce the amount of fluxing stone to that necessary for 
fluxing ash and sulphur in the coke, with a correspond- 
ing reduction in the amount of slag made. Blast is 
supplied through eight tuyeres and the hearth and boshes 
are protected by an elaborate system of bronze coolers 
arranged in thirteen systems of rings extending from the 
top of the boshes to below the tuyeres, with one series 
filling the pillars in the wall between the openings of the 
latter. The multiplicity of joints due to the coolers is 
attended with a certain amount of gasleakage, the outline 
of many of the cooling boxes being defined -by flickering 
sheets of blue flame, which, however, are said to have no 
appreciable effect upon the working of the furnace. The 
blowing plant, furnishing blast at about 10 lb. to 12 Ib. 
pressure, includes six groups of twin engines of 2500 
horse-power, with superposed vertical steam and blowing 
cylinders connected by a walking beam to a fly-wheel 
behind, an arrangement that avoids the great height of the 
ordinary direct-acting engine. The steam and blowing 
cylinders are respectively 44in. and 84in. in diameter, 
with a stroke of 5ft., giving a blast pressure of 12 Ib. to 
15 1b. Each pair of engines occupies a floor space of 
4ift. by 29ft., and is 30ft. high. The weight, including a 
36-ton fly-wheel, is about 360 tons. The same engine- 
house contains two Bessemer blowing engines having 
horizontal steam and vertical blowing cylinders. The 
blast is heated in Whitwell stoves 22ft. in diameter, three 
» a furnace, the temperature being about 1100 deg. 
ah. 

With magnetic ore the make averages 325 tons per day, 
with a coke consumption of 21 cwt. per ton, but with soft 
red hematite the make is increased to 400 tons, and 
the coke consumption reduced to 18 ewt. or 18} cwt. 
The greater part of the fuel is prepared on the spot from 
a mixture of West Virginia and Pennsylvania coal in a 
batiery of 200 Oito Hilgenstock ovens, with air re- 
generators and bottom gas ovens 438ft. long, holding 
93 tons of coal, which is coked in twenty-six to twenty- 
nine hours. The coal, brought by barges from Baltimore, 
is lifted by a combination of grabs and bucket carriers 
int? a large hopper box movable along the tops of the 
battery, having four funnel spouts corresponding to the 
charging holes of the oven. The whole of the gas is passed 
through condensers and scrubbers for the removal of tar 
and ammonia; but the portion given off during the first 
seven hours is treated apart, and sent away, under a pres- 
sure of 8 ]b., to the gasworks at Baltimore, where it is sub- 
jected to further purification for the removal of sulphur 
before passing it into the ordinary town supply mains. 
About four and a-half millions of cubic feet of 14 to 16 candle- 
power gas are supplied daily. The price realised is about 
one shilling per thousand cubic feet. The finished coke 
is received in an open-sided bogey wagon of triangular 
section with the point downwards, which is removed to 
one end of the range of ovens and quenched by drenching 
with a large quantity cf water, which runs off through 
the openings in the sides. The coke yield is 70 per cent. 


on the weight of coal charged. The 200 ovens are about ' 





equal to the supply of the three furnaces in blast, and | 
producing 7000 tons of pig iron per week. 

The bulk of the metal from: the blast furnaces goes 
directly to the steel works, but the Sunday iron is re- 
melted in cupolas, both being passed through a mixer of | 
120-tons capacity, heated by an oilflame. The Bessemer | 
converters, of 18 tons capacity, are of the straight-nosed | 
“haycock ” form, the body section is lined with blocks of | 
a quartzose mica slate, cut to pattern, the bottoms being | 
rammed in ganister in the usual way. The charge of | 
16 tons is blown in about 16 minutes, the rail steel, with | 
0-6 carbon, is recarburised, with melted spiegel added in | 
the ladle, and cast into moulds running on bogies, this | 
method, which is now generally used, having originated | 
at these works. 

The ingots, averaging 6200 lb. weight, are heated in 
soaking pits with an auxiliary gas firing, which, however, 
is mainly used to maintain a neutral atmosphere in the | 
pit, the consumption of coal being only 18 lb. per ton of | 
ingots heated. The rail mill includes a 36in. two-high | 
reversing cogging mill, with hydraulic bloom shear, and | 
elevator for crop ends delivering directly into railway | 
wagons; two stands of three-high 26in. rolls, each wit 
four grooves, and a finishing pair with a single groove. | 
The ingot, with a base 2lin. by 20in. gives five 33ft. rail | 
lengths of 100 lb. to the yard. The yield on the ingots 
treated is as follows :— , 

Waste in soaking pit 
Crop ends of blooms 
Crop ends of rails 
Defective and wasters 
Perfect rails 


The maximum output realised is 2250 tons of ingot) 
reduced to blooms and 1800 tons of finished rails. During 
the visit the mills were at work on soft flat-bottomed 
rails for the Canadian Pacitic Railway. 

In the large shipyard adjoining the steel works the 
most important work in hand wasa large floating dock for 
the United States navy, which is going to Manilla. 








MOTOR CARS IN PARIS. 
No, III.* 

BeroreE concluding our notes on motors, we may 
instance what was said last week concerning the tendency 
of some makers to revert to short-stroke engines by 
referring to the practice of the Canstatt Ccmpany in 
their new Mercedes cars, of which a description has just 
been published in the German papers. The fact that this 
new engine should be designed to give its maximum 
motor couple, or, in other words, its highest ratio of 
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when makers found it desirable to abandon the short- 
stroke motor. 

As the running of the motor depends so much upon 
keeping the gas mixture in its right proportions under all 
variations of suctional effort, temperature, and air 
density, it is only natural that particular attention should 
be paid to the carburetter. Every device now in use 
claims to be automatic, and there is a singular uniformity 
in the principle underlying the different types of car- 
buretters on the market. In the great majority of case; 
an extra air inlet is provided to admit a larger volume of 
air with an increasing suctional effort. In the first types 
of carburetters which aimed at giving « constant mixture 
the supplementary air port was opened and closed by the 
governor. These apparatuses, however, did not take into 
account the inertia of the liquid, with the result that at 
low speeds the “ depression” in the carburetter, or rare- 
faction caused by the suctional effort of the piston, was 
not sufficient to draw up the required proportion of 
petrol. Then was introduced the automatic carburetter, 
in which the suctional effort was exercised equally on the 
petrol jet and on a light metal disc held up by a spring 
to admit the air, as in tae old Ader carburetter. This type 
has been abandoned, but a modification of it is to be 
found on the Westinghouse-Schmid car, where the air 
inlet is covered by a grid plate with the openings filled by 
light copper strips, which open more or less according to 
the suctional force. The use of rubber diaphragms i) 
conjunction with pistons covering the nes air 
inlets has not proved so satisfactory as had been expected, 
and there are now very few carburetters designed on 
these lines. All these attempts to give a greater sensi 
tiveness to the apparatus did not overcome the objection 
that the inertia of the liquid prevented the necessary 
quantity of petrol being drawn up through the fine nozzle 
under a weak suctional effort, so that at low speeds 
there was much more than the required proportion 
of air. The theory of the cone then attracted attention 
by the success of the Sthenos apparatus at the trials held a 
year ago, when the principle of giving a high velocity 
of air by drawing it up into a rarefied chamber on the top 
of the inverted cone, and placing the jet at the point 
where the velocity was the greatest, seemed to be a sound 
one. At the same time, it was found that the drawbacks 
of inertia could be partly obviated by spraying the petrol 
through an annular nozzle around the cone, so that for 
some time one of the most popular types of carburetters 
was that in which the petrol was sprayed up around an 
inverted cone, the velocity of the air caused by the 
depression above the cone ensuring a more thorough 
mixture of air and spirit. The latest carburetter on this 
principle is the Decauville. An elongated cone has a stem 
passing through it, and is placed, apex downwards, in a 
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power to speed, at 1400 revolutions a minute, instead of | 
at 1100 revolutions as in the old types, is of some signifi- | 
cance, seeing how much the Mercedes designs are copied | 
by other foreign makers. Nevertheless, the leading | 
French firms do not seem disposed at the moment: to)! 
follow this example, and return to a practice which they |: 
abandoned two years ago, although it may be expected to- 
accentuate the movement among many of the smaller} 
firms in favour of lighter engines, running at a higher | 
angular velocity. It iscertain that this question has been | 
modified: by the introduction of the automatic carburetter, 
whereby the-motor runs under somewhat different condi- 
tions than formerly. By.these carburetting devices a | 
constant and homogenebes’ gas mixture is obtained, and 

the explosions nearly instantaneous and the combustion | 
fairly complete at whatever speed the motor may be 
running. Whilst there can be no question that. 
an appreciable lapse of time is necessary for the 

complete combustion. of the charge, as is proved | 
by the long tongues of flame escaping from the ex- 
haust pipes of engines on racing machines, yet for all | 
practical purposes a proper mixture may be regarded as | 
an explosible gas, which allows of engines giving a greater 
efficiency at higher angular velocities than was the case | 





* No, IL. appeared December 23rd, 1904, 


conical mixing chamber, so that the stem rests on the 
bottom of a circular air inlet, surrounded by gauze, just 
below the apex of the cone. There is an annular space 
between the cone and the walls of the mixing chamber, 
which space may be varied by raising or lowering the 
cone with the aid of the stem projecting through the top 
of the apparatus. The cone is striated horizontally to 
facilitate the pulverisation of the liquid, When the conc 
is down.on the cup forming the air inlet the petrol supply 
is also closed. The petrol is sprayed up from an annular 
nozzle around the cone just above the -aif inlet, and the 


annular spaces for petrol and air are, of course, propor- 


tionate. As the cone rises the “depression” at the top 
causes the air to rush up with the greatest velocity, draw- 
ing with it the required proportion of spirit. The 


| advantages of carburetters of this type are a high-air 


velocity, a thorough mixing of the gas, and a low internal 
resistance whereby the engine gets the fullest possible 
charge. The principle of the cone is applied in a different 


/manner by Grouvelle et Arquembourg, who base their 


carburetter ‘upon experiments carried out with a hori- 
zontal “tubulat mixing chamber formed of conjugated 
cones, or, in other words, two truncated cones are jointed 
together at their smallest diameters. On the air passing 
through the chamber it is compressed into the smallest 
diameter, and expands again at the opposite end, where 
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the “depression” gives a high velocity through the 
narrow passage. The makers have calculated the dimen- 
sions to ensure a maximum velocity at a given point at 
all re and it is at this point that the petrol jet is 
laced. 

; As all these applications of the cone principle involve 
patents, the majority of makers content themselves with 
perfecting the system of the supplementary air inlet. 
ven firms who have adopted alleged automatic devices 
are returning to what has become the ordinary type, with 
the additional air ports opened more or less by a piston 
actuated by the governor. Many refinements have been 
carried out in this system of carburetter, especially in the 
way of providing for the inertia of the petrol at low 
speeds. Nevertheless, from this point of view quite a 
number of the carburetters exhibited at the Paris show 
were practically worthless. The system of employing a 
large and small jet in one carburetter has proved very 
successful on the Léon Bollée cars, and it is now being 
applied, with some modifications, to the C.G.V. vehicles. 
In this double apparatus the engine runs with the smaller 
jet at low speeds, and is turned on to the bigger jet when 
the larger admission of air necessitates more petrol, so 
that the factor of inertia is a less serious one in obtaining 
a constant mixture. There are so many different types 
of carburetters in use that it would be hopeless to attempt 
to describe the special features of each. Some of these 
special features aim at overcoming certain drawbacks 
that ought not to exist in a perfect carburetter; such an 
one is the bulging out of the induction pipes in the 
Delaunay-Belleville engine, where any globules of petrol 
in suspension are retained in the ball-shaped enlarge- 
ments of the pipes, and are drawn off by drip taps. 
The object of the annular spray nozzle in most of the 
improved types of carburetters is to reak up the 
liquid in a very fine spray, and thus prevent the passage 
of globules which burn up instead of exploding in the 
cylinder, A carburetter of an entirely novel type, how- 
ever, is the device which was shown for the first time on 
the Argyll cars of the Hozier Engineering Company, of 
Glasgow. As will be seen from the accompanying section 
of a carburetter for a two-cylinder engine, the float 
chamber is separated from the mixing chamber by a 
plate 4, in which are screwed two pump barrels 13. In 
these barrels are the plungers 14, which are raised and 
lowered by the dise 18. At each end of the plunger are 
ball valves, the upper valve chamber being formed by a 
cap, with three jets, having a capacity proportionate to 
the cylinder capacity of the engine. On the induction 
stroke the disc 18 is raised, and draws up the pump plunger 
with the required quantity of petrol, which is sprayed 
through the cap and mixes with the warm air entering by 
the ports 19. The travel of the pump can be regulated 
for fuels of different densities by means of the cams 21 
on the spindle 22. The engine is governed by the two 
disc valves 31 in the induction pipes. The valve is kept 
off its seat by the spring 33. When the engine is running 
at its normal speed there is not sufficient resistance to 
overcome the tension of the spring, and the valve remains 
open; but as the speed increases, the “ depression,” or 
pattial vacuum, tends to close the valve and diminish the 
supply of gas until the valve is on its seat, when the 
cupply is cut off altogether. The engine can be controlled 
by band by means of the lever 37 fixed to a collar on 
the valve spindle and passing through an oblique slot. 
The collar gives a variable pressure on the spring between 
the limits provided by the slot, and thus the valve is kept 
off its seat more or less according to the speed at which 
the engine is required to run. This combined carburetter 
and governor undoubtedly possesses great advantages, 
not the least being its extreme sensitiveness. 

In paraffin carburetters there are many new and 
interesting devices, most of them having an auxiliary 
mixing chamber for starting the motor with petrol. The 
Claudel carburetter has given good results, and is largely 
employed upon paraffin marine engines, and this, as well 
as one or two others, is based upon the decomposition of 
the paraffin vapour, whereby the carbon is converted into 
oxide of carbon, which will burn without leaving a deposit. 
The “paraffin carburetter is, in fact, a gas producer, in 
which the necessary chemical changes take place, with- 
out which it is found impossible to obtain an absolute 
combustion of the gas. As a rule, these carburetters are 
somewhat complicated, but a very simple apparatus 
exhibited at.the Paris show is composed of a cylindrical 
chamber in which a long hollow piston, with slots of 
special form, slides over the vaporiser. Up through the 
centre of the vaporiser is a channel in which slides a stem 
of square section, tapering towards the bottom and 
carried on the piston head. The paraffin supply pipe 
opens into this channel, and the quantity of oil admitted 
is varied by raising or depressing the piston, and conse- 
quently the stem, in the vertical channel, whereby the 
supply is regulated at will. The paraffin descends into 
the vaporiser and mixes with air, passing through the 
slots in the hollow piston, which are calculated to give a 
supply proportionate to the quantity of paraffin. The 
Constantini paraffin carburetter is another new apparatus 
which seems efficient, to judge from its rege | in the 
annexe, and the same inventor was also exhibiting a 
vaporiser for heavy oils, especially in view of the employ- 
ment of these tuels on motor boats, but little information 
could be obtained about the internal construction of these 
devices. Still another Constantini invention is an appa- 
ratus for injecting steam into the petrol charge. Many 
experiments have been carried. out with the injection of 
steam or water, but while regarded as encouraging, they 
have not been followed by any practical result. This 
summary of carburetter practice shows that while there 
are endless variations of well-known principles in the 
designing of petrol carburetters, a good deal of progress 
has been made in paraffin vaporisers, which are likely to 
greatly facilitate the use of heavy oils in the early 
future. 

In the construction of frames the most striking feature 
of the past year has been the almost universal adoption 
of pressed steel. This, of course, is what had been fore- 





seen. Two or three firms still adhere to the flitch plate 
and wood frame, although it was observable on the 
chassis gt the show that there was usually more plate 


than wood. The prevailing tendency to use steel is the | 
outcome, partly, of the great length of the frames, and | 


more especially of the facilities offered by the big metal- 
lurgical concerns like the Forges de Douai, St.-Chamond, 
and Firminy, who are making a speciality of steel frames. 
The U-section frame has not given such good results as 
had been expected, owing to its want of rigidity, and a 
great deal of trouble has been caused by the way in which 
the shocks on heavy cars were transmitted to the 
mechanism. With the increasing motive power and the 


fitting of heavier bodies, the makers of pressed steel | 


frames had to introduce new designs. On medium- 
powered cars the frame more nearly approaches the 
channel section than the old deep U pattern, and it is 
invariably braced by cross members, and sometimes with 
angle pieces, while in the Richard-Brasier cars the pressed 
steel frame is strengthened by a tubular secondary frame, 
forming a bed for the engine and gear-box, with diagonal 
struts to the main frame. This is evidently intended to 
take off diagonal strains due to frame torsion. In the 
heavier cars it is now customary to press the frame out 
of one plate, which forms an “apron,” or undershield. 
Many of these frames are wonderful examples of ingenuity 
in the art of pressing steel. They nevertheless give a 
heavy appearance to the chassis, and there is no reason 
to believe that this appearance is deceptive, for many of 
the big chassis are undoubtedly very heavy. Although 
there can be no question as to the rigidity of 

these frames, it may probably be argued that 
the system is being carried too far. It may 
be true that the makers have no alternative 
when they have to provide for such huge 
bodies as are now fitted to cars, and as the 
total dead weight increases, engines of 
greater power have to be fitted, with the 
result that the industry is tending towards 
unduly heavy, powerful, and costly vehicles. 
It is clear that a reaction will set in at no 
distant date. On medium cars the present 
types of frames, sufficiently braced, are satis- 
factory enough, and any weight cutting 
would be undesirable. Most builders now 
turn out cars with three sizes of frames— 
the long frame of about 8ft. 6in., generally 
with the under-shield, the medium frame 
of pressed steel braced with transverse 
members, and the short frame, this last being 
sometimes of the flitch plate and wood 
variety. Even on the light cars pressed 
steel frames are often used. This method of 
construction was seen in the small cars of 
Messrs. Gregoire and Cie., of Poissy, who 
were among the very few firms exhibiting 
light vehicles at the Paris show. To judge 
by the exhibits it might be supposed, indeed, 
that the French makers were entirely neglect- 
ing the low-priced light car. The Gregoire 
vehicle is modelled on the lines of the big 
car, and is of excellent construction through- 
out. Fitted with a motor developing 7} 
horse-power, the total weight of the vehicle 
in fuli running order is not more than 
500 kilos., which is an excellent result for a 
car of this type. Another interesting feature 
in frame design is the tendency to make the 
frame to suit the carriage bodies, instead of 
obliging the coachbuilders to do the best 
they can with straight frames. The Société 
d'Industrie Mécanique showed a_ frame 
curved to take a brougham body, and among 
the Arbel frames were several curved more 
or less according to the forms of the bodies 
to be fitted to them. In the suspension of 
frames many improvements have been carried 
out. On big cars the back springs are in- 
variably placed outside the frame, and Mors 
and some other firms are adopting the trans- 
versal back spring supporting the ends of the 
side springs, thus giving a three-point sus- 
pension. While suitable for good roads, this 
method tends to an excessive swinging of 
the body when travelling at high speeds over 
indifferent roads. The usual practice is to 
fit long springs, the rear ends being supported by brackets 
projecting behind the frame, or else hinging on the ends 
of inverted half springs fastened to the side members. 
There are many variations in the method of suspension, 
and this part of the car construction represents a decided 
improvement. 








THE JUNIOR INSTITUTION OF ENGINEERS.—On the invitation of 
the chairman, Mr. Samuel Cutler, jun., M.I. Mech. E., a large 
number of the members of this Institution recently visited the 
International Gas Exhibition at Earl’s Court. They were received 
by Mr. J. W. Helps, M. Inst. C.E., chairman of the Advisory Com- 
mittee of the Institution of Gas Engineers, under the auspices of 
which the Exhibition was held, and shown over by him and Mr. 
8. Y. Shoubridge, of the South Suburban Gas Company; Mr. A E. 
Broadberry, of Tottenham ; and Mr. A. W. Onslow, of the Royal 
Arsenal, Woolwich. 

THE Le&eps UNIVERSITY ENGINEERING Socirety.—Mr. J. H. 
Walker, an old engineering student of the University, delivered an 
interesting lecture on ‘‘ The New High-level Bridge at Newcastle.” 
Having shown the necessit) for increased facilities for trains 
travelling north and south, Mr. Walker proceeded to give parti- 
culars of the construction of the bridge. It consists of four main 
spans, of five girders each, resting on three piers in the river, 
and the necessary arches at each approach. 
will be 80ft above high-water level. 
sunk, by means of compressed air, down to the solid rock. The 
building and sinking of these caissons were fully described by the 
aid of lantern slides and a working model. Grave difficulties were 
encountered when digging foundations for the arches, owing to 
old coal workings, incurring an additional cost of £12,000. With 
a small exception, all power used by the contractors, the Cleveland 
Bridge and Engineering Company, is derived from electric 
motors, 
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ENGINES OF H.M.S. BLACK PRINCE. 





THE propelling engines of the Black Prince, a plan and 
elevation of one set of which we give in our double- 
page Supplement, and in end elevation bzlow, 
are collectively of 23,000 I.H.P., and are being con- 
structed at the Thames Ironworks ard Shipbuilding 
Company’s engineering works at Greenwich aid Dept- 
ford—formerly Messrs. John Penn and Sons. There 
are two independent sets—in separate engine-rooms 
—of inverted-cylinder twin-screw engines designe1 to 
give the ship a speed of twenty-three knots an hour. Each 
set is of the four-cylinder four-cranked triple-expansion 
type, the sequence or arrangement of the cylinders, 
reckoning from forward, being low, high, intermediate, and 
low, and their diameters in that order 77in., 484in., 69in., 
and 77in., all having a piston stroke of 3ft. 6in. All the 
cylinders, which are made of tough cast iron, are steam 
jacketed, the working barrels or liners of the high and 
intermediate-pressure cylinders being of forged steel, and 
those of the low-pressure, close grained cast iron. 

The pistons are of cast steel, of hollow conical shape, 
the piston-rods being of forged steel, 10in. diameter for the 
high and intermediate, and 8in. for the low-pressure 
pistons; all the rods are packed with metallic packing. 
The steam distribution valves tothe high and intermediate- 
pressure cylinders are of the piston type, those to the 
latter being duplex; while treble-ported flat valves are 
' titted to the low-pressure cylinders, with balanced relief 
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ENGINES OF H.M.&. BLACK PRINCE—END VIEW 


rings at their backs. All the valves are actuated by . 
ordinary double excentrics and twin bar links, the 
reversing levers being provided with screw gear, that each 
valve may be linked up independently. 

Each cylinder is supported on two wrought steel 
columns in front, and a cast iron column at the back, to 
which the piston-rod guides are bolted; the cylinders 
are stayed to each other by the usual ramming stays, 
with allowance made for their expansion when hot. The 
bed-plates are of cast steel of channel form, connected by 
distance pieces, and firmly bolted to the engine seatings 
worked up from the ship’s frames. 

The engine crank shafts, which are fine specimens of 
steel forgings, run in gun-metal bearings lined with white 
metal ; the shafts are made in four separate parts, and 
interchangeable; the diameter at the bearings are 

| 18hin., and at the crank pins 20%in., the former having a 
9hin., and the latter a 114in. diameter hole through them. 
The aggregate length of the shaft bearings is 15ft., to the 
lubrication of which special attention has been given. The 
connecting-rods are also of forged steel, and have adjust- 

| able bearings at each end. They are Tit. between 
| centres. The balancing of the engines is in accordance 
| with the Yarrow, Schlick, and Tweedy system, whereby 
| the inertia of the moving parts is neutralised and very 
| steady running ensured. Each set of engines is fitted 
| with both steam and hand reversing gear, the reversing 

‘engine being so arranged that it: may turn the main 

' engine shaft by means of clutch gear and a chain wheel 
specially“provided for the purpose; the turning wheel 





THE ENGINEER 


Dec. 30, 1904 








Hi.M. CRUISER BLACK PRINCE—BABCOCK AND WILCOX BOILERS 















































Al % 


a oe 





















































“THe ENGINEER" 


is keyed on at the mid-length of the crank shaft 
instead of at the end as usual. 

Each set of engines drives a three-bladed manganese 
bronze screw propeller 16ft.6in. diameter, and is arranged 
to run at a speed of 133 revolutions a minute, its rotation 
being outwards. The distance apart of the shafts at their 
forward ends is 16ft. 6in., and at the centre of the pro- 
peller bosses 22ft. The shafting is parallel with the 
water-line throughout its length. The thrust shaft is 
isin. diameter and the stern shaft 23}in. diameter, each 
being hollow throughout. The thrust blocks are fitted 
with collars of the horseshoe type, lined with white metal. 
A feature of this shafting is the unusual length of the 
propeller shaft, it being 85ft. 7}in. long in one piece ; the 
over-all length of the shafting, from the after end of the 
crank shaft to the centre of the propeller, is about 114ft. 

There are two twin air pumps, 3lin. in diameter, with 
a 16in. bucket stroke, to each set of main engines, worked 
independently by their own engines, and delivering their 
water through grease extractors to the feed tank. The 


surface condensers, which are of cast brass, are four in ° 


number, two to each engine-room, fixed in the wings of 
the vessel, with one common exhaust pipe to each set of 
main engines, and provided with sluice valves on the 
exhaust air and circulating pump water branches, so that 
any condenser may be shut off for repair or cleaning 
while the others are at work. The cooling water for the 
surface condensers, the combined cooling surface in which 
is 28,000 square feet, is delivered to them by two centrifugal 
pumps in each engine-room, capable of delivering 1400 
tons of water from the bilges per hour, with a steam 
pressure of 125 lb. per square inch, at 300 revolutions per 
minute. There are two fire and bilge pumps fitted in each 
engine-room, each capable of discharging 120 tons of 
water per hour. 

In each engine-room two evaporators and one distilling 
condenser are fitted, which provide a total of 240 tons of 
fresh water per twenty-four hours, for making up the loss 
of steam by leakage or otherwise in the main and auxiliary 
machinery, and for furnishing an ample supply of 
drinking water. Provision is made for increasing the 
steam pressure in the auxiliary exhaust pipes to about 
25 lb. per square inch, so that the exhaust steam from 
the auxiliary machinery may be discharged into the main 
low-pressure cylinder receiver, or may be used for the 
evaporators. 

Steam for the propelling engines of the Black Prince 
will be supplied by twenty water-tube boilers of the 
Babcock and Wilcox type, each of which can be worked 
independently ; and six cylindrical boilers, all to be worked 
at a pressure of 210 1b. per square inch, their relative 
positions in the ship being shown in the plan, and 
the construction of the water-tube type in section 
and elevation on this page. The total heating sur- 
face in the water-tube boilers is 51,040 square feet, 
and the grate surface 1421 square fect. The cylindrical 


boilers are three-furnaced, and are each 18it. Gin. dia- 
meter, and 9ft. 6in. long, and have a total heating surface 
of 11,250 square feet, with 360 square feet of grate area, 
the water-tube boilers being worked with natural, and the 
cylindrical with forced draught. 

The boilers are contained in four compartments, 
the cylindrical boilers being in the after one, which is 
fitted with the usual air locks. Air is supplied to the 
stokeholds by eighteen Sirocco fans, each 35in. diameter, 
all being electrically driven. Each boiler compartment is 
fitted with a main and auxiliary Weir feed engine ; those 
in the forward compartments having 12}in. and 17}in. 
diameter cylinders, with 24in. piston strokes; in the two 
middle compartments, 1ljin. and 16}in. cylinders, with 
24in. stroke, and in the cylindrical boiler-room, llin. and 
15fin. cylinders, with 2lin. piston stroke. The main-feed 
engines supply any or all of the boilers in their own 
compartments: the auxiliary-feed engines are connected 
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largest and most powerful which have been supplied for 
the Navy. The engines for driving the dynamos—which 
run at 400 revolutions per minute—are of a specially 
light and compact design, carefully balanced, and pro- 
vided with sensitive governors, to ensure the satisfactory 
running of the generators in parallel under large fluctua- 
tions in load, the speed variation being only 1 per cent., 
and momentary increase less than 5 per cent. when the 
load is suddenly removed, thus making it possible to 
operate large intermittently-running motors, taking heavy 
starting currents, without affecting the incandescent 
lighting. 

The air compressors for torpedo service are electrically 
driven, and are of the four-stage type, provided with inter- 
coolers to reduce the temperature between each stage of 
compression, the air pressure being 2500 lb. per square 
inch. They are driven ai 850 revolutions per minute by 
six-pole 40 horse-power motors, directly coupled. The 
compressors are pro- 
vided with regulators 
for varying the output 
of compressed air with- 
out any alteration in 
the speed of the motor, 
thus allowing shunt 
motors to be used with 
the simplest type of 
starting switch. 

The evaporators 
fitted will,when worked 
with steam at 25 Ib. 
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PLAN OF BOILER-ROOMS 


up to a common range, thus being able to supply any 
boiler throughout the ship. 

While a considerable part of the auxiliary machinery 
fitted in the Black Prince will be of the Thames Iron- 
works Company’s own manufacture, some special 
machines, included in her outfit, are necessarily the pro- 
duction of outside specialists, each of whom is responsible 
for the efficiency of the thing supplied. As they mostly 
embody in their design the very latest improvements, 
their capabilities may here be briefly noticed. The 


machines comprise those for electric generation and air | 
compression, by Mr. Peter Brotherhood ; evaporating and | 


distilling, by Messrs. Caird and Rayner; steering, by 
Messrs. Bow and McLachlan; and fan machinery, by 


Messrs. Davidson and Co.; all of which have, we believe, 


been made interchangeable with all the cruisers of the 
Black Prince class, built and building. 

The electric generating machinery consists of four 
105-kilowatt six-pole dynamos, by Laurence Scott and 
Co., each coupled to a Brotherhood enclosed engine of 
175 indicated horse-power, the generating sets being the 


pressure, evaporate 

from sea water a total 

of ten tons an hour; 

and the distilling con- 
densers are capable of condensing ali the steam from the 
evaporators, into water at a temperature not exceeding 
150 deg. Fah.; and of providing 2} tons an hour of cool 
drinking water. 

The steering engines, which are of the independent 
double-cylinder type, are designed for the full boiler 
pressure of 210 lb.; but each is powerful enough to turn 
the rudder from hard over to hard over in 30 seconds ; 
with the steam at 175 lb. per square inch, the vessel 
going at a top speed of 22 knots, the resistance to be over- 
come at this speed being 320-foot tons. These engines 
may be controlled from either the bridge, the conning 
tower, or the lower deck fighting position. They may 
also be manipulated at the engines themselves, indicators 
and dials being provided for the purpose. 

The fans—of “Sirocco” make—supplied for forced 


| draught purposes have an average speed of 440 revolu- 
tions, at which the output of air per minute is 23,400 


cubic feet, while maintaining an air pressure in the stoke- 
hold equal to lin. of water, and requiring on test but 
9 brake horse-power to obtain it. 
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Although the order for the building of the Black Prince 
was placed with the Thames Ironworks Company early 
in the year 1903, owing to the propelling machinery of 
the vessel and that of her sister ship the Duke of Edin- 
burgh—then building by Messrs. Hawthorn, Leslie and 
Co.—having to be‘made interchangeable, some consider- 
able time was spent in deciding upon the arrangement 
and details for the two vessels, so as to bring them into 
line, so that it was not until early in June, 1903, that all 
material for the boilers and heavy working parts of the 
engines, had been ordered. By the following Septem- 
ber the heavy castings and forgings were beginning to be 
delivered; three months later six of the main engine 
cylinders were cast, and machining on them and other 
parts was fairly under way. By March, 1904, the work 
on the main engines was so far in hand that a start was 
ready to be made in the erecting shops, and in June all 
parts of the engines were so well advanced that it was 
then expected that both sets would be finished in good 
time for the ship when ready to receive them. This 
interchangeability of the parts of machinery has involved 
an immense amount of labour in the making of tem- 
plates, gauges, and jigs, the greater part of which 
have been produced at the engineering works of the 
Thames Ironworks Company, at Greenwich, where 
special shops have been set apart for their construction 
and storage. 

A general description of the Black Prince was given in 
our issue of November 11th last. 








DRILLING 
MACHINE. 


TH1s machine, illustrated above, consists of a bed having 
three faces, upon which slides an upright carrying a spindle 
carriage. The upright, which is of box section, is guided by 
the front and middle surfaces of the bed, and is- provided 
with a large strut cast out at the back which rests upon the 
outer surface of the bed, and thereby provides a wide base to 
take the pressure of the drill. It has quick power or hand 
adjustment, as well as milling traverse in either direction 
along the bed, controlled by levers on the drill head. The 
power for traversing is transmitted by means of friction 
clutches, these being used to obviate the shock to gearing 
when starting or reversing the traverse. The friction 
clutches drive through worm wheel and pinion gearing into 
a rack running the whole length of the bed. 

The drill head is balanced by a weight sliding down the 
back of the upright. It is also provided with quick hand or 
power adjustment, as well as milling .traverse in either 
direction by means of friction clutches and worm wheel and 
screw in the upright, controlled by a lever in a convenient 
position. The spindle is of steel, sliding in a long cast iron 
socket, which runs in conical bearing with check nuts to 
take up the wear. The spindle is made long enough to 
extend through the feed rack—which is made larger in 
diameter for this purpose—and is lined with brass at each 
end to give extra bearing, in addition to the ordinary bearing 
in the socket. The spindle has a variable self-acting feed 
motion by means of a three-speed cone, as well as quick and 
slow hand adjustments, and is also provided with reversing 
motion, and change of speed for tapping. A platform is 
attached to the upright, upon which the operator stands, all 
the handles and levers, by which all the motions of the 
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| the lathe. 


machine are controlled, being grouped on the drill head 
within easy reach. 

In front of the main bed, and at right angles to it, another 
bed is bolted. This second bed has planed and scraped faces, 
upon which slides a large square block carrying a square 


revolving table, which is provided with T slots for holding | 


the work, and having a plunger pin for setting it at 90 deg. 
This table is revolved by means of a large spur wheel firmly 
bolted on the underside, with which meshes a pinion driven 
by a worm and worm wheel. The motive power for this, as 
well as the adjustment to and from the spindle, is derived 
from pulleys and reversing friction clutches at the end of the 
main 


that while one article is being machined another may be got 
ready, and thus the machine need not stand idle. 

The machine is driven by a five-strap cone pulley, taking a 
44in. belt driver, either direct or through suitable double 
purchase gear, a horizontal shaft running the full length of 
the main bed—provided with sliding bearings at suitable 
intervals—and gearing with a vertical shaft which drives the 
spindle. 

The machine has been designed by Messrs. Ward, Haggas 
and Smith, of Keighley, for the use of high-speed drills, and 
all the gear is of steel, machine cut from solid blanks. The 
finished weight is about 39 tons. 








TREBLE-GEARED HIGH-SPEED LATHE. 


Tue lathe illustrated below has been designed specially for 
the economical use of high-speed tool steels. It is provided 
with a four-step belt cone, which drives the spindle through 


bed, and operated by levers on the drill head. | 
Another stationary table is also bolted to the main bed, so | 


The gear throughout, including change wheels, is cut from the 
solid. The principal dimensions are as follows :—Centres, 
9in.; dimensions of bed, 12ft. by 15in. by 11}in. deep; 
diameter and length of spindle bearings, front 3in. by 4}in., 
and back 2in. by 4in.; leading screw, 2in. diameter; gap, 
9in. by 174in. The countershaft pulley is 15in. diameter, 
and is intended to run at 360 revolutions per minute. The 
‘otal weight of the lathe is 45 cwt. It is made by G, Wilkin- 
3on and Sons, Bradford-road Tool Works, Keighley. 








WHEEL GEARING, 


Ar a recent meeting of the Birmingham Association of 
Mechanical Engineers a paper on ‘‘ Wheel Gearing ’’ was read 
vy Mr. W. H. Thornbery, M.I. Mech. E. At the commence- 
ment of the paper the author makes a few remarks on ‘‘ Main 
Gearing,’’ pointing out that the earliest method of distributing 
power was the use of spur gearing on the main engine shaft, and 
more recently by Fairbairns’ method of constructing the fly- 
wheel in the form of a spur wheel, which transmitted the 
power to a pinion on the second motion shaft, and then 
through mitre wheels to a vertical shaft, from which a main 
line shaft on each floor of the factory was driven also by 
mitre wheels. Driving by belts and ropes has now largely 
taken the place of toothed gearing, and is, perhaps, in most 
| cases more suitable ; but the author states that in the Lan- 
| cashire district at the present time rope driving is not so 
| much in use as formerly, steel toothed wheels having super- 
| seded it in many cases, and he considers that where regularity 
| and exactitude of motion are necessary, then toothed gearing 
| must be used, except where the modification of chain driving 
| isemployed. On the question of ‘‘ Shape of Teeth of Wheels’’ 
| the author has not much to say ; he gives a brief account of 
the different types of teeth—the cycloidal and involute—and 
| points out that the latter have the advantages that if the 
| distance between the centres of the axles is altered by 
| wear of journals or otherwise, the teeth still act directly so 
| long as they will drive at all, and that any two involute 
| wheels of the same pitch will gear correctly together. Cn 

the other hand, there is more obliquity of action than in the 

other forms. The length of the tooth is another important 
question which is discussed, but it is obvious that this must be 
made as small as possible to secure strength after one condition 
has been fulfilled, and this is there must always be sufficient 
teeth in gear togive continuous motion. The distance between 
| the shafts with cycloid teeth must be absolutely constant, 
| otherwise there will be very inefficient driving. With refer- 
| ence to a statement which is often made in connection with 
this class of teeth, which is, that if the teeth of wheels are 
| properly formed they roll on each other instead of sliding, the 
author states that this theoryis not accurate. ‘‘ The contact 
| is a sliding one, except at the exact instant when the meeting 
| surfaces of the teeth cross the line of centres—that is, the 
line joining the centres of the shafts, which are geared 
together. At that infinitesimally small portion of time the 
driving tooth simply pushes the driven.’’ The friction 
between the teeth will be greater before their surfaces 
reach the centre line than after doing so. It is, therefore, 
necessary to so design them that all—or as much as possible 
—of the friction shall take place after passing the centre 
line. It is stated that this is done when the driving wheel 
has its teeth formed only as ‘‘ points ’’—that is, the portion 
| external to the pitch line—and the driven wheel bas its teeth 
only ‘‘ flanks’’ — that is, parts internal to the pitch line. 
These teeth work very well, but have the disadvantage that 
they will only drive correctly in one direction. The 
breadth of the tooth in ordinary mill gearing is fixed at 
from twice to four times the pitch. The broad tooth has 
the load evenly distributed over it, especially in machine- 
cut wheels, and the”wear is thus_diminished. But in cast 
| spur wheels it is not practicable to make the faces too 
| broad, as it increases the chances of inaccurate workman- 
ship, and the wear then would be very uneven. There are 
| a few interesting remarks made on helical gearing, which 
| shows that this class promotes steadiness and uniformity 
| of running, but the great objection to its use lies in the 
difficulty of manufacture. Another drawback seems to be 
that there is an ‘‘ end-long’’ thrust on the shaft, but to 
overcome this difficulty a combination of right and left- 
hand helices, known as the double helical toothed wheels, 
are made, and are successful. To give some idea as to 
the size of spur wheels made at the present time, 
the teeth of which are machine cut, it is stated that a firm 
in the United States makes cut gears up to 30ft. diam. 
and 66in. face. Also Messrs. Scott and Hodgson, Guide 
Bridge, near Manchester, cut wheels up to 26ft. in diameter. 
The following list is given for the greatest speed at which 
the various wheels may be safely run; the speed is taken 
at the pitch circle, in feet per minute :—Ordinary cast iron 




















9-INCH HIGH-SPEED LATHE 


single, double, or treble gearing. The cone diameters are 
11gin., 9Zin., 7Zin., and 5gin., and the steps are 23in. wide; 
the greatest gear ratio is 27 tol. The saddle has self-acting, 
surfacing, and sliding motions operated from a front shaft, 
and controlled from the apron. The leading screw is pro- 
vided with a double clamp gun-metal nut. 
is chain driven, and permits of three changes without stopping 
The loose head has a cross slide for taper work. 


The feed motion | 


wheels, 1800; helical wheels, 2400; mortice wheels, 2400; 
machine-moulded cast iron wheels, 2000; machine-moulded 
steel wheels, 2500; machine-cut wheels, 3000. These speeds 
are occasionally exceeded, but the author thinks that the 
speeds given are sufficiently high for all practical purposes. 
He mentions the case given by Professor Unwin, in which 
| the speed reached 5760ft. per minute, but at this the wheel 
broke, apparently from centrifugal force. 
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RAILWAY MATTERS. 

Tr is exactly thirty years since the Midland Railway 
Company abolished second-class carriages on its system. 

EnpinG with November 14th—new style—433 miles of 
new railways have been thrown open to traffic in the Russian 
Empire during the present year. 

E1GHTY-FIVE and six-tenths per cent. of the freight cars 
of the United States now have air brakes, according to the last 
report of the American Railway Association. 


Tue prize of M. 6000, offered by the German Society of 
Mechanical Engineers for the best scientific treatise on locomotives, 
has been awarded to Professor von Borries, who has been assisted 
in the work by Professor Sommerfeld, of Aix-la-Chapelle, and 
Herr Berner, of Berlin. 


Tre feeling of tension between the Hindu and 
Mabomedan’ employés of the North-Western Railway in India 
seems to be on the increase, because the former is strong at the 
helm, and, it is alleged, uses that strength to the disadvantage of 
the latter in many ways. 


Tue Shettield Corporation Tramway Department during 
1904, so far as the figures are available, carried passengers exceed- 
ing the number carried during 1903 by over a million. Up to 
the 4th inst. 62,579,886 passengers were carried, and the car 
miles run were 5,658,926. There are nowover 64 miles of single 
track—excluding depdts—and the total number of employés is 
1386. 

A NoTEWoRTHY long-distance non-stop run was modestly 
announced by the London and North-Western Railway in con- 
nection with the Holyhead route to Ireland for the Christmas 
holidays. The journey between Euston and Holyhead mail pier 
by a special train leaving Euston at 8.43 p.m. was announced to be 
accomplished without intermediate stops. The distance is about 
264 miles, 


A NEW automatic buffer coupling, which is the inven- 
tion of Mr. S. J. Coles, was on exhibition at the London and 
North-Western Railway offices at Euston iast week, when the 
invention was explained to a number of railway engineers. The 
coupling was shown in working order, attached to two model 
wagons. The patent not only couples the vehicles, but at the 
same time connects the Westinghouse or vacuum brakes. 


TuE promoters of the authorised Clay Cross Railway 
have deposited a Bill for introduction into Parliament next session, 
for leave to abandon the construction of their line, and to wind up 
and dissolve the company. The Clay Cross Railway Company was 
incorporated by Parliament in 1902, with power to construct a ruail- 
way connecting the Clay Cross collieries and works with the 
iancashire, Derbyshire, and East Coast Railway, near Chester- 
field. 


In an article on railway collisions in America, the 
Railroad Gazette states that the time is surely coming, and should 
not be far distant, when a definite measure to make block signalling 
compulsory on lines subject to certain traffic conditions will be 
brought before Congress. In spite of the grave and patent objec- 
tions to governmental interference with railroad operation, the 
collision evil must be squarely met, and the only way of accom- 
plishing this seems to be to extend the Safety Appliance Act of 
1893 to include the block system. 


Mr. Joun Exxiott, chief outdoor assistant in the traffic 
department, Midland Railway, has been promoted to superin- 
tendent of the line, in place of Mr. T. Eaton, resigned, and he 
will take up his new work on January Ist. Mr. Elliott for a 
considerable time was in charge of the Midland Company’s 
terminus at St. Pancras. When the scheme of decentralisation 
in the traffic department was put into operation, Mr. Elliott 
became district superintendent for London, and two years ago he 
was appointed chief assistant to Mr. Eaton, at Derby. 


A FAVOURABLE report has been issued on the possibility 
of piercing the Alps, by a railway connecting the Bernese Oberland 
and the Simplon, without, as do the present day trains from 
Berne to the Rhone Valley, running westward to touch lines 
bordering the Lake of Geneva. It would connect Berne with 
Brigue in the Rhone Valley—the Swiss terminus of the tunnel—by 
a total route of 724 miles, running south through the Blumenstein 
and Wildstriibel mountains to the Rhone, and then turning east 
through the canton of Valais to Brigue. The greatest elevation 
reached would be 1128 m. The region supplies abundant water- 
power for electrical working. 


Amonest the official awards made to the Pennsylvania 
Railroad System by the juries of the St. Louis Exhibition the chief 
is a special commemorative gold medal for its original series of 
scientific investigations of locomotive performance conducted at 
the Louisiana Purchase Exposition, the methods and results of 
which are a permanent contribution to the advancement of engi- 
neering. knowledge. The committee of five, composing the superior 
jury, ‘‘was unanimous in this action, and each member indivi- 
dually expressed his high appreciation of the magnificent work 
done by the Pennsylvania Railroad System in establishing and 
conducting this testing plant.” 


A RAILWAY museum may be formed as a result of the 
St. Louis Exhibition, the large historical locomotive collection of 
the Baltimore and Ohio Railway and other exhibits forming the 
nucleus. The historical collection referred to was exhibited at the 
Columbian Exhibition at Chicago in 1893, and afterwards presented 
to the Field Columbian Museum at Chicago, which was established 
as an outcome of the Exhibition. This institution, however, has 
practically decided to confine its scope to pure science, and the 
applied science section may be abolished. The disposal of the 
Baltimore and Ohio Railway collection is at present uncertain, but 
the establishment of a railway museum at Philadelphia has been 
proposed, and a large building has been offered for the purpose. 


FurtHer plans of railway extension, with a view 
ultimately to the completion of a trans-continental system, are 
disclosed by a couple of applications to the Canadian Government 
for charters of which Messrs. Mackenzie and Mann, of Toronto, 
have given notice. One of these applications is leave to build a line 
from Byng Inlet, at the mouth of the French river on Georgian Bay, 
to Montreal, <4 Ottawa. The second is for the right to construct 
a railway from a point on the Jane Bay line north of Toronto to 
Montreal, «i4 the capital. At Montreal, Messrs. Mackenzie and 
Mann’s system, the Canadian Northern Railway, will be in touch 
with the inter-colonial, and consequently will get an outlet to the 
east in winter time. In order to bring their western system into 
touch with their eastern lines, it will be necessary to build from 
Port Arthur to Sudbury. 


TakING into consideration the peculiarly aggressive 
tone of the Russian Press with regard to the mobilisation of the 
Russian forces in view of a campaign against Afghanistan or India, 
no little importance is to be attached to the decision arrived at by 
the Russian Government that it will purchase the Vladicaucas 
Railway before the beginning of 1906. There are 16,325 shares in 
this company, and while 7325 shares are held by private persons, 
the remaining 9000 shares are in the hands of the Russian Govern- 
ment. Prince Khilkoff, the Russian Minister of Ways of Communi- 
cation, has summoned a meeting of the shareholders to be held in 
about ten days’ time, and the question whether or not Russia 
shall become the sole owner of this highly important line of 
railway between South-East Russia and the Caucasus region, 
and Persia, will be settled at this meeting. 





NOTES AND MEMORANDA. 


Tue total production of Portland cement in the United 
States in 1902 was upwards of 17,000,000 barrels, or 31-5 times 
greater than in 1892. The total consumption of domestic and 
imporied Portland cement in 1902 was upwards of 19,000,000 
barrels, or nearly 6-5 greater than in 1892. 


Concrere has been used to a large extent for many 
years in the construction of reservoirs, but not until recently has 
concrete-steel been used for this purpose. The Louisville Water 
Company completed in 1900 a clear-water reservoir, 394ft.. by 
460ft. and about 25ft. high. The walls and columns were concrete, 
and the roof concrete-steel groined arches of about 19ft. clear span. 


In the course of a paper read before the Manchester 
Association of Eagineers on the “ Economie Value of Cast lron,” 
the author, Mr. W. H. Pretty, humorously described cast iron as 
consisting of iron, with the addition of small quantities of carbon, 
silicon, sulphur, phosphorus, and manganese; and ‘‘anything 
else it can lay its hands on ;” the latter undefined components are 
not by any means the least important. 


Aw alternative design for the two armoured cruisers 
submitted by an American shipbuilding company in connection 
with its bids for the construction of new vessels contemplates 
turbine engines for the ships, but the United States Board of Con- 
struction will not recommend the adoption of the proposed plans. 
It is not deemed feasible for the Government to expend at this 
time £140,000 to try turbines in armoured cruisers. 


TuHE first attempts to prepare aluminium, based on the 
electrolysis of alumina, were made in 1808 by Davy, but they did 
not meet with the success that physicist obtained on electrolysing 
the hydrates of the alkalies and alkaline earths. But if Davy did 
not produce pure aluminium, it is probable that he obtained in 
some of his experiments an alloy of aluminium and iron, for his 
cathede, made of a sheet of iron, appeared at the end of some 
experiments whiter and more brittle than previously. 


Tue rotary cement kiln was invented by Frederick 
Ransome, of England, in 1885, but has been perfected and made 
a commercial success in the United States. In 1893 rotary kilns 
were used in the manufacture of 25-2 per cent. of the Portland 
cement produced in the United States, and in 1900 this had 
increased to 81-5 per cent. The cement consumed in the United 
States during the year 1902, estimating one barrel of cement to 
1 cubic yard of concrete, was sufficient to build a wall 1000 miles 
long, 20ft. high, and 7ft. thick. 


An electric resistance furnace was used by Pepys in 
1815 for the cementation of iron. He took a piece of pure, soft 
iron and cut a slit along its length. The slit was filled with 
diamond dust, which was prevented from falling out by fine iron 
wire. The portion of the wire containing the dust was wrapped 
in mica, The wire, thus charged, was heated quickly to oy ta 
by the current from a battery. On opening the wire Pepys found 
that the diamond dust had disappeared, and that around where it 
had been the wire had been converted into steel. 

FrvE piers on North Platte River, Wyoming, Union 
Pacific Railroad, were built at 30 deg. Fah. with hot concrete. In 
setting it was found that the south ends of the piers had moved 
west from Zin. to 1jin., and had also settled from jin. to 3in. more 
than the north ends. Concrete piers for steel bridges are not 
usually reinforced with steel, but six concrete piers, reinforced with 
steel bars, are now under construction fora plate girder bridge over 
the Cuivre River, on the Chicago, Burlington, and Quincy Rail- 
road, and old railroad rails have been used for pier reinforcements 
on other railroads. 

AccorpinG to Le Yacht, work is proceeding on the 
three new submarines Eméraude, Opale, and Rubis, designed by 
M. Maugas, who also designed Z. These boats will be the largest 
submarines yet constructed. The displacement will be 422 tons ; 
length, 146-5ft.; beam, 12-8ft. They will have two propellers ; 
the motive power will be gas or vapour on the surface, and electri- 
city from accumulators when submerged; the engines will be 
600 horse-power ; and the speed, 12 knots. They will each carry 
six torpedo tubes. They will be more habitable than previous 
types, and have a larger radius of action. 


WE understand that Mr. J. F. Brooks, who is in charge 
of the engineering laboratories at the Leicester Technical School, is 
carrying out research work upon the relations between the forces 
reacting upon the tool and cutting angle and the form of the 
turnings given off. A special tool rest has been constructed, 
enabling the forces to be obtained in three directions at right 
angles, representing the axis of co-ordinates, and, in conjunction 
with microphones, the exact loads are easily determined. A micro- 
scope and camera are attached to the tool rest, enabling permanent 
records of the cutting action to be made while the tool is actually 
at work. 


A pectsion has been rendered by the United States 
Commissioner of Patents to the effect that an inventor who has 
completed the inventive act by reduction of his invention to 
practice may lose his right to obtain a patent, in favour of a subse- 
quent inventor, by concealment and delay in applying for a patent, 
says the American Machinist. A person who refuses to instruct 
the workers in the art and seeks to protect himself in the use of 
the invention by keeping it secret, thus apparently leaving the 
field of invention vacant to stimulate the activity of other 
inventors, cannot secure a patent in the face of the claims of a 
later inventor who has given the invention to the public. 


Tue project to build large storage reservoirs in Connec- 
ticut on the upper waters of the Naugatuck River and the streams 
that make up the river isa philanthropic enterprise, with a purpose 
of removing the nuisance occasioned by the emptying of sewage in 
the river. The city of Waterbury is in trouble regarding its 
sewage, which is emptied into the river, rendering it offensive 
at times. Two years ago it was suggested by prominent men of 
the Naugatuck valley that — reservoirs be created, so that 
sufficient water might be accumulated during flush times to clean 
out the river when it becomes low, thus enabling Waterbury and 
other towns and cities in the valley to continue to empty their 
sewage into the stream. 


Bunsen showed, by his researches upon the capillary 
ofa glass receiver upon the gasesenclosed might be greatly increased 
attraction of a glass surface upon gases, that the absorbing effect 
by the introduction of glass fibres or flaments into the bulb. M, 
Krouchkoll, in Comptes Rendus, has applied this fact in the regula- 
tion of the vacuum in Crookes tubes. A little side tube fused into 
the bulb is stuffed with glass wool, and the vacuum may be reduced 
at once by applying heat to this tube. The regulation is, to some 
extent, automatic, as, when the anti-cathode becomes hot, the heat 
radiated in the bulb is sufficient to set free some of the gas 
occluded in the glass wool, thus keeping the tube constant, when 
in continuous action, for a long time. 

A Scotsman named Neilson, who has been resident for 
some time in Italy, is said to have discovered an obliging microbe, 
hitherto unknown, which devours all zymotic germs in sewage, 
and when it has completed its task dies and dissolves, Mr. Neil- 
son is said to have invented an automatic biological tank, applicable 
to dwelling-houses of any description, wherein his microbe disports 
itself by transforming the sewage into odourless, colourless liquid 
which is perfectly innocuous to human life, and may therefore be 
safely permitted to flow off into street drains, and thence into 
rivers. This transformed liquid has been subjected to the public 
analyst by order of the Commune of Florence, and it is pronounced 
to be ‘‘ clear water, but undrinkable.” 





MISCELLANEA. 


Application is to be made by the Walsall Town Council 
for a loan of £5000 for land for sewage farm purposes, 


For its exhibits in the St. Louis Exhibition, Ceylon has 
been awarded 19 grand prizes, 16 gold medals, 119 silver medals, 
and 72 bronze medals, 


Tue election is announced of Mr. Philip Watts, '.R.S., 
Director of Naval Construction, as a vice-president of the Junior 
Institution of Engineers. 


His Royal Highness the Prince of Wales has con- 
sented to be vice-patron of the Automobile Club of Great Britain 
and Ireland, of which his Majesty the King is patron. 


An electric crane, to cost about £15,000, is being built 
by a Carlisle firm of engineers for shipment to South Africa,  {t 
will be the largest crane of its kind that has been built, 


Tue Tees Valley Water Board have decided to add 
£10,500 to the estimate for the Long Newton reservoir, £3150 to 
the estimate for the tunnel from Grassholme to Hury, and £1000 
to the Hury reservoir. 


THE correspondent of the Times at Rome states that, 
according to the Patria, negotiations have been entered upon by 
the Italian Minister of Posts and Telegraphs and the British Post. 
master-General with a view to establishing wireless telegraphic 
communication between the stations of Poldhu and Bari. 


Ir is now feared that the new United States armoured 
cruiser squadron will not be ready for commission before next 
July. The squadron will consist of the armoured cruisers Mary- 
land, West Virginia, Virginia, and Colorado. It will be attached 
to the North Atlantic fleet and will form the cruiser squadron of 
the fleet. It will be an independent squadron, and will exchange 
stations with the other squadrons of its class as soon as the vessels 
to constitute them have been completed. 


Ir appears that the excellent results obtained by the 
Motor Volunteer Corps in the Essex manceuvres have attracted 
attention in Germany, and have induced the German military 
authorities to direct greater attention to the subject of the 
military value of motors. It has been decided to extend largely 
the use of automobiles in the German army. During the recent 
German manceuvres owners of fifteen motor cars and twenty-eight 
motor 5 oe took part, and many cars and cycles were hired, ths 
former being placed at the disposal of various staffs. 


Durine the thick fog experienced last week and part of 
this the Sheffield Corporation Electric Light Department and the 
Sheffield Gas Company have had heavy demands upon them. The 
normal consumption of gas at this season of the year is 15,000,000 
cubic feet per day, the product of 1500 tons of coal. On the 22nd 
inst —to take only one day of the fog—the consumption advanced 
to 18,000,000 cubic feet, representing 1800 tons of coal. The extra 
quantity will cost consumers £250 for the day—the largest day's 
consumption ever recorded by the Sheffield Gas Company. 


Ar the Westminster Electrical Testing Laboratory a 
complete series of tests on all the principal makes of incandescent 
lamps is being carried out. There are twelve different makes of 
lamp being tested, and four of each make, forty-eight lamps in all. 
The lamps have been purchased in the open market, and they 
were all ordered as 200-volt 16 candle-power lamps, and of the 
makers’ standard efficiency, The lamps are being run for S00 
hours, and are being tested for candle-power and current con 
sumption at start, and after 100, 200, 400, 600, and 800 hours’ 
running. 


Warer filtration at Pittsburg, Pa. has again been 
brought to the front, this time by the introduction of ten ordi- 
nances in the select council. The ordinances provide for filter 
beds costing £720,000; also for pum ing plant, sand washers, 
clear water reservoir, river intake, and pipe lines, bringing the 
total cost of the proposed improvements up to £1,200,000. The 
ordinances were referred to the committee on filtration. Most of 
the money for this work would come from a recently authorized 
bond issue of £1,000,000 which is now in the courts, owing to the 
refusal of the city controller to advertise for bids for the bonds, 


Wuaat to do with our boys?—a question which -has 
exercised the minds of parents for some time—seems about to Le 
answered, as regards the offspring of nobility, at any rate, by an 
advertisement which appeared recently in the Times, The 
advertiser offers the post of motor car salesman to a young gentle- 
man of social standing, preferably a descendant of nobility, with 
university education, linguist, &c. &c. The most remarkable 
feature of the advertisement is the absence of the usual clause with 
reference to the amount of capital required to be invested by the 
successful applicant. This would presumably follow in due course. 


By the Thames Harbour Bill, 1905, a Thames Harbour 
Commission is pro to be incorporated, with twenty-four 
nominated and thirteen elected members. The Commissioners 
seek power to construct a dam, with Iccks, weirs, sluices, roadway, 
tunnel, and bridges in the borough of Gravesend and the parishes 
of Milton and Chadwell, commencing near the Gravesend town 

ier, Kent, and terminating near the World End public-house in 

hadwell, Essex. Six years are allowed for the completion of the 
work, In the financial part of the Bill the Commissioners seek 
power to borrow £5,000,000 upon the security of the rents, dues 
and tolls, 


An acetylene gas explosion occurred in Chicago recently. 
The building contained a number of cylinders containing acetylene 
under a pressure of 240 1b. or more, several steel drums of acetone 
and calcium carbide, a gas generator, and a gasometer, The 
initial explosion killed all the employés, and was followed by 
several more, the final result being the death of four men, the 
injury of eleven mora, and a property loss of £15,000, It is 
generally believed that the initial eee owing to its violence, 
must have been due to the ignition of the gas under high pressure 
in one of the tanks. Such storage is directly contrary to the rules 
of the National Board, which limits the pressure to 150 Ib. 


AccorpiInG to the British Consul in Switzerland, it 
would appear that our cycle manufacturers have a fair field for 
trade in this country. During the last five years nearly 74,500 
machines, representing a value of £655,000, have been imported 
into Switzerland, of which 49,500 came from Germany, 12,500 from 
France, 6000 from the United States, and 1700 from the United 
Kingdom, The imports are increasing yearly, last year’s total of 
17,170 machines being the highest. Some years ago the imports 
of British bicycles were fairly good, but during the last eight years 
they have been dwindling, owing to the prices being too high, 
The present prices ought to be low enough even for the Swiss, 


In the course of the discussion on steam turbines at 
the recent meeting of the American Street Railway Association at 
St. Louis, Mr. C. O. Mailloux stated that in Berlin there is a 
triple-expansion, four-cylinder reciprocating engine of 5000 horse- 
power, which in running at very nearly full load has developed 
1 horse-power-hour for something less than 9 lb, of water per 
1 horse: power, with superheat up to 600 deg. This is possibly the 
best on record in steam engineering practice. However, this 
engine has sixteen valves, complicated mechanism, and requires a 
great deal of lubrication, wherefore the cost of attention, mainten- 
ance, lubrication &c., may make it really less economical in total 
cost than some other engines using more stean, 
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FOREIGN AGENTS FOR SALB OF THE ENGINEER. 


AUSTRIA.—F, A. Brock#avs, 7, Kumy Kumpyjgasse, Vienna. 
CHINA.—K&LLY AND Wa sn, Limirep, Shanghai and Hong Kong. 
FRANCE. —BoyvEAU AND CHEVILLET, Rue de la Banque, Paris, 
GERMANY.—ASMER AND Co., 18, Unter den Linden, Berlin. 

F, A. Brocxnavs, Ieeele? ; A. TwerrmeyveEr, Leipzic. 
[NDIA.—A. J. ComBRIDGE AND Co,, Railtay Bookstalls, Bombay. 
]TALY.—LOESCHER AND Co., 807, Corso, Rome ; Bocca Frergs, Turin. 
JAPAN.—KELLY AND Wasn, Limrtep, Yokohama, 

Z%. P. Maruya anv Co., 14, Nikonbashi Tori Sanchome, Tokyo. 
RUSSIA.—C. Ricker, 14, Nevsky Presed, St. Petersburg. 

g, AFRICA.—Ws. Dawson & Sons, TamirEp, 7, Sea-st. (Box 489), Capetown 

Gorpow anv Gotcnu, Long-street, Capetown. 

R. A. THompson AnD Co., 88, Loop-street, Capetown. 

J. C. Juta anv Co,, Capetown, Port Blizabeth, Johannesburg, 

Bast London, Grahamstown, King Williamstown, Stellenbosch. 

Hanpg. Hovss, Lrurrep, Kimberley. 

ApaAms AND Co., Durban and Mariteburg. 
AUSTRALIA.—GorpDon and GotcH, Melbourne, Sydney, and Brisbane. 

R. A. Toompson anv Co., 180, Pitt-street, Sydney ; Melbourne, 

Adelaide and Brisbane. 

TURNER AND Henperson, Hunt-street, Sydney. 

NEW ZEALAND.—Upron anp Co., Auckland ; Craia, J. W., Napier. 
CANADA.—MowrTrRea News Co., 886 and 888, St. James-street, Montreal, 

Toronto News Co., 42, Yonge-street, Toronto. 

UNITED STATES OF AMERICA.—InreRnationaL News Co., 88 and 

85, Duane-street, New York ; Susscription News Co., Chicago. 
STRAITS SETTLEMENTS.—KELty ayp Watsn, Limitep, Singapore. 
CEYLON.—Wisavartna anv Co., Colombo. 














SUBSCRIPTIONS. 

{Tux Encineer can be had, order, from any t in town or 
country, at the various lway stations; or it can, BE ge be 
supplied direct from the office on the following’ terms (paid in 
advance) :— 

Half-yearly (including double number) .. — £0 14s. 6d. 
Yearly (including two double numbers).. .. £1 9. Od. 


C.ora Reapine Cases, to hold six issues, 2s. 6d. each, post free 2s. 10d. 
rel Oe an extra charge of two shillings and sixpence per annum 


will 

Foreign Subscriptions will, until further notice, be received at the rates 
given below. Foreign Subscribers pa; in advance at these rates 
will receive Tus Enoinegr weekly post free. Subscriptions sent 
by Post-office Order must be made de payable te to Tum Enoiwerr, and 
accompanied by letter of advice to 


Tain Parzr Copies. 
Half-yearly .. .. £0 188. Od. 


Half-yearly .. .. 
Yearly . £1 1lés. 0d. 


ADVERTISEMENTS. 

em” The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwarda one shilling and sixpence ; odd 
lines are charged one shilling. The line ee seven words. en 
an advertisement measuresan inch or more, the charge is 10s. per inch. 
All single advertisements from the a oe be accompanied by 
a Post-office Order in payment. Al advertisements will be 
inserted with all practical ryan £ but regularity cannot be guaran- 
teed in any such case. except weekly advertisements are taken 
subject to this condition. 

Advertisements cannot be Inserted unless delivered before 
Six o'clock on Thursday evening; and, in consequence of 
the necessity for going te press early with a portion of the 
edition, ALTERATIONS te standing advertisements should 
arrive not later than Ten o’clock on Tuesday morning in 
each week. 

Brey White: vy eer 
letters to be addressed to the 1 Bditor of 


Letters aaa to Advertisements and the Publish 

Paper are to be addressed to the awa Ran Mr. 

Telegraphic Address, ‘‘ENGINEER NEWSPAPER, LONDON.”’ 
Telephone—No. 13352 Central. 








PUBLISHER’S NOTICES. 


With this week's number is issued as a Supplement, a Two-page 
Drawing — Main ty the Py of his Majesty’s Cruiser Black Prince. 
Every co ney een isher includes a copy of the Supple- 
ment, and subscribers are requested to notify the fact should they not 
receive it, 


*¢ 
* 


** 


»” If any subscriber abroad should receive THE ENGINEER in an 
imper rfect or mutilated condition, he will oblige by giving prompt 
information of the fact to the Publisher, with the name of the 
Agent through whom the is obtained. Such inconvenience, 
yA ay ey can be remedied by obtaining the paper direct from 
this office. 








CONTENTS. 


Tas a 30th Sepscmesane _— PAGE 


LITERATURE . 637 
ENGINEERS’ SPECIFICATIONS | ane ° 
Tue INTERNATIONAL EXHIBITION AT St. Louis. No, XXV. 
INLAND NAVIGABLE WATERWAYS IN BENGAL. a ) 
Tae Iron AND Sreg. INsTITUTE 
Motor Cars In Paris. No. III. ‘(Ilustrated.) 
KEsornes oF H.M.S. Buack Prixce. (Illustrated. 
HorizonTaL DRILLING AND MILLING MACHINE. 
TREBLE-GEARED HiaH-sPEED LATHE. ean rated. : 
Warsi. Geamimo .. .. .. . er aw ct dat oe ee.) oe ee 
CN IM 2 5 wig! oat Ne Niees eevee a ike? ae ee 
Te NNR ne es en se, eel saal Ae <8 
MISCELLANEA .. .. 
LEADING Articurs—Engineers in the United States Nav y 

Model Tests for Steel—Careless ones of pannere’- , 
Electric Railway Coaches os . 
Turping ATLANTIC LINERS. 
SkATING ACCOMMODATION IN RAttway “Carriaces . 
Tae Rattway Coat Contracts . 
ELECTRICALLY-DRIVEN TRANSPORTER. (Mustrated. ) a 
Concrete BRIDGE OVER THE ~— ) cca 26 
OsiTuaRY.. .. ee uae | de SW) 
Lerrers T0 Tax Eprror “ ° 
Paxss-noTton Exxcrric Lirr. “(ilustrated ) “3 
Dockyarp Norss . sq) ea te 
Reisert AvToMaTiC WATER ' SOFTENER.  (ilustrated.) « ee cs we 6 
po are eae aie ae eo 
Atmawacs, Dianms, &G. .. .. «2 oe 6 oe 
Tag Farapay Society |. .. én ine 
CATALOGUES . . 
Tux Iron, Coat, AND GENERAL TRADES OF Binuiowam, | Wotver- 

HAMPTON, AND OTHER DISTRICTS... .. .. .. . 654 

Norms FROM LANCASHIRE .. .. .. .. os ote 
Tax Saerriecp District .. Su et Ni a ene 
SU sh Sb ae. ae So" WO ea) deh ee ee ee oe OO 
Norges rrom ScoTLaAND . os 
WALES AND ADJOINING CouNTIES |. $i tet baae 
cant larry bcs apes oe Sage eee ae ean ar 
AMERICAN NorTEs .. oe 
Newport HaRrsour Commissioners’ WEEKLY Trapg REPORT oe 
TRADE AND BusinEss ANNOUNCEMENTS... es 
NAVAL ENGINRER APPOINTMENTS ., $e ee be Hse) ee: o 
Tae Parent JOURNAL... .. rR Pa, tose ar 
SELECTED AMERICAN PATENTS. ‘(liustrated:) : 


Two-PaGr SupPLEMENT—MaIN ENGINES OF H. M.S. Br. ACK 


2+: 0 Se 
(Illus.) 639 
+o te Oe 
-. 642 
. 642 


huss) dp 


. 
no 
& 


Penn: 








TO CORRESPONDENTS. 


“£7 = In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in ali cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

42 All letters intended for insertion in Toe Enoinger, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily Jor publication, but as a proof of good faith. No notice 
whatever can be taken of 

427 We cannot undertake to return drawings or manuscripts ; we must, 
therefore, request correspondents to keep copies. 
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C. K. H. (Farnborough).—From the Secretary, Institution of Mechanical 
Engineers, Storey’s-gate, Westminster. 

Perrot (Madrid).—We believe that there are four oil pumping stations 
on the Baku to Batoum pipe line. The pumps are driven by four twin- 
eslinder Diesel engines, 

J. B. (Cornwall) —The oil pump should have 1 cubic inch displacement 
per 60 square inches of bearing surface, all bearings included, and 
shvuld make one stroke per revolution. 

B. (Ryde).—The theorv which you advance, that the water in side tanks 
may cause oscillation by surging, is quite well known, but the tanks 
are so narrow and the pipes uniting them so constricted, that it is 
difficult to see how any dcrailing effort of magnitude could be set up. 

T. B. R.—A chimney 50ft. high and 2ft. 6in. diameter ought to suffice 
for a boiler working up to 200 indicated horse-power. You will find a 
wrought iron chimney, lined with fire-brick about 10ft. up, cheaper by 
far than a brick stack, unless, indeed, bricks and labour are very cheap 
in your district. 

Bower (Glasgow).—We have never heard of a re-enforced concrete dam. 
There is no reason, however, why it should not be made with success. 
The Ambursen Hydraulic Construction Company, of Boston, U.8.A., 
make what is called a concrete steel dam, but we have no knowledge 
of its constructive details, 

MeErropo.itan.—We take it for granted that when the electrification of 
the line is complete the existing engines aud coaches will be sold; 
probably bargains may be obtained. We have not heard that the com- 
pany is prepared to entertain private offers fcr rolling stock. Why not 
write to the secretary and ask the question? 

A. T. B. (Kilmarnock).—You might try ordinary blacklead ground up 
with some drying oil as an anti-corrosive paint. We do not think it 
can be bought ready made in this country., ‘The Detruit Manufacturiog 
Company, U.S.A, advertise a graphite paint, but we have no 

experience with it to enable us to say whether it is good, bad, or 
indifferent, 








MEETINGS NEXT WEEK. 

Rvuoesy Ensorinegrine Sociery.—Thursday, January 5th, at 8 p.m., at 
the Benn Building, High-street. Ordinary general meeting. Paper, 
“ Patternmaking,” by R. Watson. 

Tae Junior InstiruTion or Enorwegrs.—Saturda; 
230pm. Visit to the Voelker Incandescent Mantle 
Albert Works, South-street, Wandswo:th. 

Rontoen Socrety.—Thursday, er tatad 5th, at 8.30 p.m., at 20, Han- 
over-square, Ordinary general meeting. “ Description of an Automatic 
Vacuum Pump,” by Mr. Charles E. 8. Phillips. 
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ENGINEERS IN THE UNITED STATES NAVY. 


Ir will be remembered that for several years an 
agitation for the reorganisation of the personnel of 
the United States Navy was in progress, and that 
the final result took the form of a regulation under 
which all officers went through the same course, 
and it was taken for granted that by an automatic 
system of selection “‘ executive,” “deck,” or “line” 
officers would undergo such an-engine-room training 
that they would be competent to act in any capa- 
city above or below deck. The scheme was looked 
on with such favour, indeed, that some authorities 
held that the only objection to it lay in the circum- 
stance that the love of mechanics inherent in the 
American youth would drive so many cadets into 
the engine-room that the supply of executive 
officers could not be maintained. The system 
recently introduced by our own Admiralty is almost 
the same, and the course of events at the other side 
of the Atlantic accordingly possesses much interest 
for us, as indicating the possible result of our own 
experiment. 

The annual report of the Chief of the Bureau of 
Steam Engineering for 1904 lies before us, and from 
it we gather that the experiment has so far been a 
total failure in the United States. The supply of 
engineers is so utterly inadequate that it is impos- 
sible to keep ships in commission and at the same 
time find men to take charge of the shore establish- 
ments. The engine-room is notin favour. The joint 
optional system will not work. While it is essential 
that at least 10 per cent. of the officers should per- 
form engineering duties exclusively, not 5 per cent.are 
available. The United States is building up a great 
navy, votes will be asked for no fewer than 65,000 
men, and yet at the present moment engineers are 
lacking for nearly every ship already afloat, and every 
dockyard and shore establishment. It will scarcely 
be credited, but it is none the less true, that the 
number of engineer officers borne for service on the 
books is only sixty-six—consisting of 8 captains, 


14 commanders, and 44 __lieut.-commanders, 
which last are alone eligible by law for 
sea duty. There are now no officers below this 


rank borne for engineering duty only. In the Navy 
Register for January, 1904, there are 11 battleships 
and 13 cruisers, with 4 other vessels of varying 
types and classes, each with one engineer on board, 
a total of 28, or 9 in excess of the number which a 





proper distribution of shore and sea duty would 
warrant. The engineering departments of the re- 
maining 62 vessels in commission, excluding tor- 
pedo craft, are in charge of young line officers or 
of warrant machinists. 

In times of peace, or with a stationary navy, 
it is possible to get on with a small staff, but 
it is useless to maintain ‘a navy which cannot 
fight, and no navy can fight Lata the ships 
have large numbers of engineers on board. The 
killing and wounding of the members of the 
engine-room staff must be reckoned with; and it 
ought not for a moment to be forgotten that 
the whole ship is full of machinery from end to end, 
which cannot be worked by untrained fighting men. 
It seems to be waste of time to urge upon the world 
facts so certain. The Russian Navy has provided 
an object lesson of maximum magnitude ; yet for 
some reason very difficult to explain no sufficient 
measures have been taken to supply the men abso- 
lutely wanted. The recommendations of Admiral 
Rae, who holds a position akin to that of Sir Jobn 
Durston in our own Navy, are tantamount to a 
condemnation of the system from which somuch was 
expected ; and which, it may be said, we are now trying 
in this country. Having directed attention to the 
defects of the system now in use, he goes on to 
make suggestions to which we shall come in a 
moment. In plain terms, reliance for a supply of 
engineers has been placed on volunteering. It has, 
as we have said, been taken for granted that young 
men would permanently desert the deck for the 
engine-room. Volunteering has turned out a dismal 
failure, and Admiral Rae suggests that a sufficient 
number of young men shall be appointed to the 
engine-room whether they like it or not. He does 
not put it so crudely as this. He would work, we 
gather, on the “ no-compulsion-only-you-must.”’ 
method. ‘It would be feasible,’ he says, “ to select 
from the line (executive) a certain number of officers 
who have shown aptitude for engineering, and who 
desire to devote their whole time both at sea andon 
shore toengineering. This would remove them from 
being in touch with those duties which lead to com- 
mand, and would necessarily render them unfitted to 
command. Some compensation must therefore be 
given to those officers for the relinquishment of this 
greatest of ambitions of officers—the command of 
ships and fleets.’ What form shall the compensa- 
tion take? Engineers are to be retired at forty, 
and those who attain command rank to be exempt 
from sea duty and given shore appointments. It is 
not quite clear what “command rank” means, but 
we may take it that it is equivalent to what was 
known as chief engineer in the British Navy. 

We see here that the causes which have operated 
to render engineering unpopular in our own fleets 
work to the same end at the other side of the 
Atlantic. We much question that, any exemption 
from sea duty in favour of appointments equivalent 
to that of a works manager, chief draughtsman, or 
inspector of machinery ashore, will prove sufficiently 
attractive to supply the requisite number of engi- 
neers. Admiral Rae proposes that all officers of the 
line shall be given a sufficient quantity of engineer- 
ing duty on board ships in commission to render 
them fit to take charge of the engineering depart- 
ments of any and all ships. This service is obviously 
to be compulsory. This becomes yet more evident 
when we note the further proposal: “ That, for the 
needs of the service in the near future, the Depart- 
ment authorises a predetermined number of officers 
in the different grades to elect to be assigned to the 
list of officers borne for engineering duty. The 
fitness of the officers so electing to be determined 
by an examination prescribed by the Department.” 
This is a development of the well-known system, 
“Catch ‘em young.” Plenty of men leave the 
schools ardently desiring service as engineers at sea. 
Experience teaches them, and they may find too 
late that the sea life is not all that they believed it 
to be. They would exchange to the deck if they 
could, but they could not under the proposed new 
regulations. 

It is noteworthy that while Admiral Rae is advo- 
cating compulsory service at sea on the one hand, 
on the other he actually suggests that ships should 
be put out of commission. Referring to the lack of 
competent men to take charge of nine Navy yards, 
he writes, ‘‘So vital do I consider the engineering 
outlook for the near future that, in order to obtain 
a sufficient number of officers in training for these 
shore positions I would change, for the time being, 
the naval policy of the Government, or so much of 
that policy as renders necessary the. keeping in com- 
mission of such a large fleet. If no other way can 
be found, would be to the advantage cf the 
country to place out of commission the requisite 
number of vessels now in service, in order to obtain 
the officers for this vital necessity.” We do not 
think it is possible to pen a passage which could 
more completely admit the failure of present 
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methods to obtain engineers for the Navy of a great 
and enormously wealthy nation. 

It must be kept in mind that the supply of 
officers for the navy is almost wholly drawn from 
the Naval Academy. It is now suggested by the 
New York press that there are eighty technical 
colleges in the country training some 15,000 
students, and that Congress could get over the 
whole difficulty, and obtain all the men wanted, by 
throwing open the navy to these students. The 
scheme appears to be worthy of very careful con- 
sideration. It is quite clear that if the United 
States navy is to have any influence in interna- 
tional affairs a sufficient number of engineers must 
be provided ; yet it would at the moment be easier, 
we think, to beat the navy at sea than to induce 
Congress to recognise the overwhelming importance 
of the engine-room staff in a modern battleship or 
cruiser. 


MODEL TESTS FOR STEEL. 


Tar recent meetings at the Institution of 
Mechanical Engineers have brought prominently to 
notice the employment of shock tests forthe testing 
of steel and the circumstances in which their use 
might be extended. Although steel almost, if not 
quite, monopolised consideration, similar tests for 
other materials would probably have led to equally 
interesting results. The type of test referred to is 
that in which a small sample of the material is 
formed into a rectangular beam and broken by a 
series of blows; or by one smart blow delivered 
either at the centre or at one end, depending on the 
method of support. It is then concluded that in the 
one case the number of blows sustained is a measure 
of the quality of the steel; and in the other that the 
kinetic energy lost by the falling tup represents that 
necessary to produce fracture, and therefore in its 
turn the degree of excellence of the material. 

Before this subject can be considered to advantage 
it is necessary to get clear ideas as to the objects of 
testing materials at all. An engineering structure 
of some sort or shape requires to be constructed. 
It will when in use be stressed by certain efforts 
some due to static loading and some to kinetic. It 
is desired that the structure shall be so proportioned, 
without however raising prohibitively the initial 
cost, as to endure the severest form of loading to 
which it could possibly be subjected in its ordinary 
work. Obviously the only direct way of making 
certain of this is to build a similar structure 
and load it till it fails. This, however, is ex- 
pensive, and in practice the endeavour is to 
arrange that models only shall be tested to destruc- 
tion. In the case of, say, a bridge structure 
of the usual type, a cylindrical steel rod stressed by 
a longitudinal force is an accurate stress model of 
the tension members of the bridge, and imagination 
sees in the testing machine a reproduction on a 
small seale of one of the bridge ties. By moving 
the handle of the testing machine a whoie lifetime 
of experience can be reproduced on a small but 
accurate scale. This is a case in which testing by 
means of stress models may be said to be thoroughly 
satisfactory ; it owes its favourable position largely, 
of course, to the fact that it is the essence of the 
bridge designer’s skill to permit of the existence of 
only the simplest forms of stress. 

This simple kind of testing in the ordinary testing 
machine has occupied so large a place on the mental 
horizon of engineers that it has obscured somewhat 
the principle that all stress models must accurately 
and faithfully represent to scale the stresses which 
occur in the finished article; and that stresses 
of a simple nature in the model will prove useless 
as a guide to what occurs in the complete 
structure when complicated systems of stress- 
ing arise. In a stationary high-speed steam or 
internal combustion engine, stresses which are 
produced by the equivalent of blows, in that they 
are violent, sudden, and of short duration, are the 
most important considerations in design, and it is 
beginning to be understood that mere tensile tests 
provide very inadequate information. It is safe to 
say that an engine designed to withstand static 
tensile loads alone would be a very unsatisfactory 
machine. As another case, cast steel wheel centres 
may be taken. Here ordinary engineering practice 
demands the testing not of models only, but of the 
actual castings themselves. The usual tensile tests 
are not omitted, it is true; but with the realisation 
that ordinary tensile test specimens -form most 
inadequate stress models of what occurs in the life 
history of a wheel centre,drop tests are made of the 
castings themselves. In many other cases not only 
is the finished article stressed, but it is stressed to 
destruction. Naturally in such cases only a small 
proportion of the materials get tested at all. Even 
so, the procedure is an expensive one, however 
necessary it may be in the light of existing methods. 


On grounds both of economy and general con-, 





venience it would, therefore, be a great advantage if 
testing on the scale of a model could be substituted. 

In their recent paper read before the Institution 
of Mechanical Engineers, an? published in our 
columns, Messrs. Seaton and Jude made known the 
very interesting results which they had obtained 
after carrying out a number of such tests. The 
specimen they used was a short beam of rectangular 
cross-section slightly nicked in the middle. It was 
supported at the ends, and a blow was given to the 
centre by a falling tup; this was repeated until the 
specimen broke, and the number of blows so 
delivered was taken as an index of the quality of 
the material. Many such tests were made, and 
curious anomalies were found. High tensile steels 
of proved ductility were shown to be quite brittle 
under shock tests; others, apparently similar, stood 
the same tests well. Doubt—grave doubt—was 
thereby thrown on the validity of using tensile tests 
as a guide in the selection of materials intended for 
use in machinery liable to shocks or blows. At the 
meeting of the Institution on December 16th, 
further discussion took place, and a shock-testing 
machine of a somewhat different form was shown. 
In it the specimen received one blow only, one 
more than enough to fracture it; moreover, the 
specimen was held atone endonly. If the specimen 
were struck with a sweeping blow close to the vice 
it would be little more than the shearing force that 
would be measured; if at the end, the bending 
would probably lengthen the blow so much as 
almost to remove shock effects. In any case it is 
undoubtedly advisable, and this was emphasised by 
many speakers, that the machine and specimen 
should both be standardised as soon as _ possible, 
subject, of course, to sufficient consideration being 
given to the subject to save hastily-made conclu- 
sions from being adopted. It is almost impossible 
to compare effectively shock tests carried out on 
different machines or in different circumstances. 
Values found by methods of inter or extrapola- 
tion are rightly looked upon with the greatest 
suspicion. 

As in their lifetimes finished structures are not 
subjected to one shock or blow only, it would 
appear advisable, having regard to the ideas under- 
lying the testing of stress models, that specimens 
should be broken with a series of blows rather than 
by one only. It would be quite easy to devise a 
machine which would automatically deliver suffi- 
cient blows to break the specimen, register the 
number of them, and then feed in a fresh specimen. 
The form of specimen, the notching or screw- 
cutting, the effect of holding the specimen at one 
end only, and other matters, al] require and should 
receive the most careful consideration. The effect 
of notches or scratches on specimens or finished 
articles as affecting their ability to withstand stress 
is not at all understood. A not dissimilar case is 
that of a shaft stressed by torsion, in which a key- 
way has been cut. The investigations of a cele- 
brated mathematician seemed to show that the 
effect of cutting a keyway must be to reduce gravely 
the torsional strength of a shaft. It has, however, 
since been shown by another mathematician, in the 
light of fuller knowledge that the effect has been 
greatly exaggerated, and that although it is true 
that at the sharp corners of a keyway the stress 
becomes infinite, yet, on the other hand, the area 
affected is infinitely small, and the tiniest amount 
of plastic yielding at the corners is enough to pre- 
vent any ill-effect. 

To follow exactly what occurs when a small beam 
specimen is broken by a blow at its centre is cer- 
tainly difficult. Immediately the blow is given, or 
begins to be given, a semi-spherical elastic disturb- 
ance spreads out in wave form from the point of 
impact. This wave of compression is reflected on 
reaching the opposite boundaries, and a complicated 
kind of shiver travels through and along the speci- 
men. At the same time, secondary disturbances 
spread out from the points of support. The shiver- 
ing rapidly dies away, and the resistance offered to 
further deformation becomes what is known as 
static. Obviously a great deal depends upon 
whether the tup “gets in” its blow before the 
shivering has stopped. Having regard to the velo- 
city with which sound travels in a steel rod, probably 
it does not, and the phenomenon becomes simply 
that of a series of static forces rapidly applied. 
Were the blow able to take full effect before the 
specimen had reached a nearly or quite steady state, 
it might be expected that the bar would snap off 
sharply, on the same principle that a candle fired 
from a fowling-piece penetrates the wooden panel of 
a door. Probably the specimen breaks owing to 
excessive tension on the under side. The tension 
would be proportional to the maximum force exerted 
by the tup during impact, and as the blow is 
measured by the loss of momentum, so is its force 
by the rate of that loss. It therefore follows that 
in a machine in which the tup is brought to rest 





from a velocity due to a fixed height the maximum 
stress on the under side of the specimen will 
depend upon the time of duration of the blow, and 
in turn on the distance penetrated by the striking 
point of the tup. This distance will be made up of 
the deflection proper of the beam, the elastic 
deformation at the immediate point of impact, and 
the plastic deformation at the same point. From 
these considerations it seems possible to see what 
happens. A bar with a very high yield point may 
not appreciably be stressed at, or near, the point of 
impact beyond its limit of elasticity, and in that case 
the tup will be brought up sharp. This would 
result in a very considerable tensile stress being 
thrown on the under side of the bar ; fracture would 
then be likely to occur. Evidently this effect could 
arise whether the bar were ductile or-not, whether 
the reduction of area were large or not, and the fact 
that a steel showed good tensile tests would be no 
guarantee that it would withstand such shock tests. 
We are far from pretending that this explains all, or 
even most, of the difficulties connected with this 
subject, but it seems to be a reasonable line of 
argument. It is worthy of note that experiment 
does rather tend to show that bars which have their 
yield points low in proportion to their stress limits 
stand well under shock tests. 

It will be admitted generally that the subject is 
one of importance, and one which deserves very 
careful consideration. It is to be hoped, however, 
that any experiments which may be undertaken, 
either by private individuals or public bodies, will 
be carried out in an impartial spirit, and not 
hindered in any way by preconceived notions as to 
what ought to occur. 
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CARELESS WORKING ON RAILWAYS. 

WE trust that the gradually less frequent appearance of 
Board of Trade reports on railway accidents is proof of 
greater immunity from mishap. Year by year the numbe: 
of inquiries held by the inspecting officers has gradual], 
decreased. During 1900 there were 64; 1901, 44; 1902. 
37; 1903, 31. Up to June 30th of this year there had 
been 12. Six reports have since been issued, and allow 
ing for six up to the end of the year, that would make 
24 for the current year. These figures compare with 
ten years ago as follows :—1890, 53; 1891, 68; 1892, 48; 
1893, 46 ; 1894, 35. These figures are not absolute proof 
that there have been less accidents, as an inquiry is not 
held into every accident. The Board of Trade consider 
the facts of each case as submitted by the railway com 
panies, and they only inquire into those cases where there 
are personal injuries, or where some improvement in 
working or accommodation seems to be called for, or 
where there seems to be dereliction of duty or loose 
administration. As the number of inspecting officers is the 
same as ten years ago, and as their duties as to new lines, 
&e., are less, if anything, these figures must mean that 
railway accidents are fewer, although there may be no 
decrease in the number of passengers and railway servants 
killed and injured. Two recently issued reports would 
appear to show that the number of accidents would be 
still less were it not for the mental aberrations which 
sometimes befal railway servants. For several years 
railway companies have been spending large sums of 
money on signalling and safety appliances whereby it is 
guaranteed that the signals cannot be lowered for a train 
unless all the points over which the train has to pass are 
in their proper position. At East Linton Station, on the 
North British Railway, all points and signals are inter- 
locked, and the place is apparently complete in 
that respect. On the afternoon of September 12th last 
the signalman there turned a goods train off the down 
main line into the down loop through a set of facing 
points that are practically opposite the signal-box. 
Immediately afterwards a down express was accepted by 
the signalman, who found that only the starting signals 
in advance of the points could be lowered, while the 
inner and outer main line home signals would not come 
off. This would naturally point to the facing points still 
lying for the loop line, and the signalman states he 
thought so, and he then reversed the lever working those 
points, and pulled them over again, and yet the signals 
could not be lowered, so he went out of the box and 
examined the connections on the inner home signal, but 
failed to find anything amiss. According to rule, he 
should then have taken certain action, which would 
probably have led to the cause being discovered ; but, 
instead, he acted in a very foolish—nay, a culpable—way. 
He himself lifted the weight of the inner signal, and 
pinned it off, and got a platelayer to hold the outer signal 
off. The express came along, and, needless to say, went 
into the loop and came into collision with the tail of the 
goodstrain. The effects were not serious, owing to speed 
having been reduced as the distant signal was on—it was 
too far away to be tampered with—and the driver was 
exceedingly smart in noticing where he was being turned, 
and quickly applied the Westinghouse brake. It is, 
perhaps, unnecessary to add that no defect was found in 
the points or signals. The other case was on the Barry 
Railway, on October 6th, and arose from a stupid error 
in block working, coupled with a breach of rules on the 
part of an unfortunate driver—who was killed. The 
signalman, after having accepted a train, commenced 
shunting operations, and fouled the line. The driver, 
when approaching the box, found the two junction distant 
signal lights out, and subsequently only one of the june- 
tion home signal lights burning. He apparently assumed 
that the distant and home signal for his direction were 
off, and proceeded, only to come into collision with the 
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shunting train. He, poor fellow, jumped from his engine, 
and was crushed by a wagon derailed in the collision. 
‘the signalman was the original sinner, as he ought not 
to have allowed the shunting train to move after having 
accepted the other train, and the driver, when he found 
the signal lights out, should have treated them as 
signals at danger. Happily the general run of railway 
servant is of a superior type, with a thinking mind, 
capable of grasping the position of affairs, not in the 
least inelined to take chances, like his American cousin, 
and yet able to take prompt action in case of accident, 
and to these men isto be ascribed the great immunity 
from mishap on British railways. 


ELECTRIC RAILWAY COACHES, 


Tne type of coach which is being used on the electrified 
part of the Metropolitan Railway system raises again thé 
vexed question of the most economical form of railway pas- 
senger carriage. The difficulties of designing a coach that 
will meet the conditions are by no means easy of solution. 
In view of the great press of traffic at certain hours of the 
day, it is important that the trains should have large 
capacity, and as the stops at stations must be of minimum 
duration, it is necessary also to be able to take up and set 
down passengers rapidly and easily. Itis believed that the 
only type of coach which meets these conditions is one 
with doors at each end and large standing room. The 
travelling public probably imagines that when they pay 
for their tickets they have a right to seats. The rapid 
transit railway official will assure them that they are 
inistaken ; and that whilst the railway company must carry 
them, itis no more obliged to provide seats for them to sit 
on than it is to find accommodation for the half-hundred- 
weight of luggage that they are permitted totake. Whether 
this point of view could be sustained in a Court of law is, 
our legal correspondent shows in another place, open to a 
little doubt. In any case, the public elect to stand rather 
than be left behind, and because more can stand than could 
be provided with seats they do not insist on the fact that, 
if the seats were arranged otherwise, from 30 to 50 per 
cent. more people might be accommodated. The question 
of ingress and egress, too, is one of great moment, and yet 
is not frequently discussed. It is generally accepted that 
entrance and exit must take place by end doors only, and 
it is the aim to admit always by one and to discharge by 
the other. A moment's reflection will show that in a 
crowded compartment it is not possible to adhere rigidly 
to that rule if the stop at a station is never to exceed 
30seconds. Toask a passenger—the last comer ata previous 
station, perhaps, to make his way through a long corridor 
carriage—with every seat occupied and the gangways 
full—in half a minute is to ask an impossibility. 
This raises the question whether the long coach 
with only end doors is the correct solution, and whether 
various modifications that have been suggested have been 
properly tried. Some time ago—September 25th, 1903— 
we illustrated a side-door coach built for the Illinois Cen- 
tral Railway. We have not heard whether the design has 
been repeated. It had sliding doors opened and closed 
automatically, which seemed to present a serious element 
of danger; but who that remembers the outcry against 
inside handles in carriages will accept hastily a criticism 
which has proved so entirely false in the parallel 
case? On the Great Northern and City Tube slid- 
ing side doors are provided as well as end doors. 
Many of the dangers of the sliding doors may be over- 
come by cushioning the last few inches of their move- 
ment. But granting that even the side door and separate 
compartment is unsuitable, is the present coach the best 
solution of the problem? Would not two side doors for 
Se and two end doors for exit, for example, be 
setter ? 





TURBINE ATLANTIC LINERS. 


THERE was launched on the 22nd inst. from the stocks of 
Alex. Stephen and Son, Linthouse, Glasgow, the new Allan 
liner Virginian, of 11,200 tons, which that firm was com- 
missioned to construct at the latter end of last year, shortly 
after the order for a similar vessel was placed with Workman, 
Clark and Co., Belfast. The latter vessel, the Victorian, 
was sent off the stocks on August 25th last, and is at present 
fitting out for sea. Both these vessels, as is well known, are 
to be propelled by Parsons’ steam turbines, instead of the 
ordinary reciprocating engines, and as they will be the first 
turbine liners to engage in the Transatlantic service, and will 
thus mark a highly important advance in the application of 
the steam turbine to ship propuision, great interest is centred 
in their progress towards completion. When that is accom- 
plished the vessels will be placed on the Canadian mail and 
passenger service from Liverpool; the Victorian sailing on 
her maiden voyage to Halifax, Nova Scotia, and St. John, 
N.B., on March 23rd, and the Virginian for the same ports 
on April 6th. ; 

Although the Atlantic has already been navigated by 
several turbine steamers—e.y., the Turbinia, built on the 
Tyne, now engaged in lake service, and the yacht Emerald, 
built by the Linthouse firm, and absolutely the first turbine 
steamer to cross—the fact of the Virginian being one of the 
two pioneer regular turbine liners, and also of the vessel 
being the heaviest yet sent off the stocks at Linthouse, made 
the launch one of exceptional interest even on the Clyde, 
where large mail and passenger vessels being consigned to 
the water forms no great novelty, A large concourse of 
spectators watched the event, which was entirely successful, 
the naming ceremony being performed by Miss Eleanor 
Allan, Glasgow. 

The Virginian’s dimensions are:—540ft. length over all, 
60ft. beam, and 41ft. depth. She has been constructed 
under the supervision of Messrs. Allan’s representatives, Mr. 
A. M. Gordon and Mr. David Johnstone, to the highest class 
in the British Corporation Registry, and to the passenger 
requirements of both the British Board of Trade and the 
American laws. She has accommodation for about 1650 
passengers—470 first-class, 240 second-class, and 940 third- 
class. The vessel has a poop, long bridge, and forecastle, 
with large houses in the wells between the hatches, the tops 








of the poop and houses being arranged as promenades for 
passengers and sheltered by boat decks, which again form 
promenades sheltered by awnings. On the bridge deck is a 
long deck-house containing first-class state-rooms, with a 
wide alleyway on each side; above is the promenade deck, 
with deck-houses containing the first-class music and other 
saloons, sheltered by the boat deck above, which is itself 
a wide promenade, having the officers’ quarters and naviga- 
tion bridge at the fore end, and on each side a range of boats 
the full length of the deck. The vessel is specially designed 
for the conveyance of the Canadian mails and passengers, no 
fewer than five decks being fitted up for the accommodation 
of the latter, and that accommodation, it is almost needless 
to say, is conceived, and will be carried out, on lines which 
will afford every comfort and luxury that modern skill and 


| forethought can provide. The Virginian has also good cargo 


space fore and aft, and is divided by bulkheads into eleven 
holds, and with the sub-division of her water-tight double 
bottom she has twenty water-tight compartments. Her hull 
has been specially strengthened above the requirements of 
the British Corporation in order to make her doubly secure 
against the heavy weather of the North Atlantic. Every 
provision has been made for minimising the discomforts 
sometimes experienced in this connection, and the cabin 
accommodation is heated throughout by steam, the pipes 
being so arranged that each individual passenger can modify 
the heat to suit himself. The emigrants are kept comfort- 
able by an installation of the thermo-tank system, which 
combines the duties of heating and ventilation. Electric 
light is fitted throughout, and there is also an installation of 
the Marconi telegraph. 

The feature of outstanding interest, of course, about the 
Virginian, as of her sister ship, is the turbine machinery. 
In the case of the Virginian the turbines are being supplied 
by the Parsons Marine Steam Turbine Company, Wallsend- 
on-Tyne, while the boilers—nine single-ended, and worked 
under forced draught—together with a very complete instal- 
lation of auxiliary machinery, are being supplied from the 
engine works of the builders—Alex. Stephen and Sons, 
Limited—themselves. The propulsive power is to be trans- 
mitted through three lines of shafting, triple screw propul- 
sion of itself being a step almost novel in Transatlantic 
service, each fitted with one propeller of dimensions which, 
of course, strike us as puny for their duty as compared 
with the propellers of ordinary single and twin-screw ocean 
liners. The revolutions are, however, abnormal from this 
point of view, being estimated at 270 to 300 per minute when 
the vessel is going full speed, which in ordinary service is to 
be 17 knots, meaning about 18 or 19 knots under trial trip 
conditions. 

The central line of shafting, arranged as in a single-screw 
vessel, is worked by a high-pressure turbine, the others, 
which are arranged as in a twin-screw ship, by low-pressure 
turbines. The two latter have each a reversing arrange- 
ment, which enables them to be at once driven astern, either 
together or independently. The ship will thus be as easily 
and effectively manceuvred as regards backing or turning as 
an ordinary twin-screw vessel. 

Regarding this reversing and manceuvring power, it is not 
the case, as has been reported, that the Parsons Company 
has devised a special arrangement for these liners. The 
arrangement followed is the same as that adopted with 
success in the turbine-propelled Channel steamers. The 
astern turbines are placed in the exhaust casing of each of 
the low-pressure turbines, and, when manceuvring, steam is 
admitted into the low-pressure turbines or the astern 
turbines, for going ahead or astern as may be required, 
independently of each other and the high-pressure turbine. 
A noticeable feature in the power of the astern turbines for 
quickly stopping a vessel was seen when the turbine steamer 
The Queen was stopped in two and a-half times her own 
length when going at a speed of 19 knots. 

Speaking of the importance of great stopping and reversing 
power for manceuvring purposes in ocean liners of high 
speed, at the luncheon which followed the launch of the 
Virginian, Mr. Nathaniel Dunlop, managing director of the 
Allan Line, said that Mr. Parsons had examined the problem 
and satisfied both himself and the owners and builders that 
it could be solved. They had no hesitation in accepting his 
assurance, and nothing had occurred in the process of con- 
struction to disturb their confidence in the system. He 
made this statement because a paragraph appeared some 
time ago in the American press, and was reproduced in our 
own, to the effect that the turbines had not answered the 
expectations of the Allan Line, and had not come up to the 
contract power. That statement was actually issued before 
the turbines were made, and before any trials of their power 
were possible. The turbine system promised many advan- 
tages to travellers by sea, its noiseless and uniform motion 
imparting a corresponding measure of steadiness to the ship 
in heavy weather. The speed, too, of these turbine vessels 
on the Atlantic would reduce the time at sea, and, together 
with the shorter mileage of the Canadian route and its land- 
sheltered navigation on the Canadian side, should make it a 
favourable line to travel by to and from the American con- 
tinent. 








SEATING ACCOMMODATION IN RAILWAY 
CARRIAGES. 
(By a Legal Correspondent.) 

A QUESTION of some interest to the travelling public is 
likely to arise when the Metropolitan Railway becomes 
electrified. It appears that, although the carriages which are 
to be used are to be better lighted and more comfortable than 
those now running, the seating capacity of the trains will be 
very much reduced. In these circumstances it is of interest 
to inquire whether and how far a railway company is bound 
to provide seats for passengers. Could the District Railway 
Company, for instance, be compelled to construct the new 
coaches in such a way that they will be at least as com- 
modious for seating purposes as the compartment carriages 
which are to be supplanted ? 

In order to obtain some light upon this question it is 
necessary to refer to the Cheap Trains Act, which was passed 
in the year 1844. That Act was passed with the object of 
compelling the railway companies to provide a certain 
minimum of trains with the accommodation suitable for 
third-class passengers. The train so provided soon became to 
be known as parliamentary trains, but in view of the extra- 
ordinary development of third-class traffic on all the great 
lines, nearly every train which now runs is ‘‘ parliamentary ”’ 
in the sense that it provides third-class carriages. 

By Section 6 of the Act of 1844 it was provided that :— 
‘‘The carriages in which passengers shall be conveyed by 





‘such train’ shall be provided with seats, and sball be pro- 
tected from the weather in a manner satisfactory to the 
committee.’’ This section has not been repealed, and the 
Board of Trade has taken the place of the committee. Did 
this section stand alone it might now be argued that at the 
present day every railway company is bound by statute 
to run at least one train ‘‘ each way’’ daily, provided with 
seats. It seems, however, that by Section 8 of the Cheap 
Trains Act, the Board of Trade might, if they thought 
it right to make such an extraordinary order, dispense with 
the necessity of providing seats. The effect of that section is 
that except as to the amount of fare or charge for each 
passenger by a cheap train, which must in no case exceed the 


_rate of 1d. per mile, the Board of Trade have a discretionary 


power, upon the application of any railway company, of dis- 
pensing with any of the conditions hereinbefore required, in 
regard to the conveyance of passengers by such cheap trains as 
aforesaid, in consideration of such other arrangements, either 
in regard to speed, covering from the weather, seats, or other 
particulars, as to the Board of Trade shall appear more 
beneficial and convenient for the passengers by such cheap 
trains under the circumstances of the case, and shall be 
sanctioned by them accordingly; and any railway company 
which shall conform to such other conditions as shall be so 
sanctioned by the Lords of the said committee—now the Board 
of Trade—shall not be liable to any penalty for not observing 
the conditions which have been so dispensed with by the 
Board of Trade in regard to the said cheap trains and the 
passengers conveyed thereby. It has been suggested that 
where there is one train satisfying the requirements of a 
cheap train as to seating accommodation, &c., the Board of 
Trade may, under the above section, dispense with the con- 
ditions in the case of additional cheap trains (A. G. v. North 
London Railway Company, 1 A.C. 148.) Of course, it is not 
to be supposed that any railway company would ever have the 
temerity to ask to be allowed to dispense with seats altogether, 
or that the Board of Trade would ever grant such an 
application. At the same time it appears to be reasonable to 
draw the inference that if the Board of Trade are satisfied 
that an improved system will enable the company to run 
more trains, they will look upon the diminished number of 
seats as a matter of minor importance. At the same time, 
it is conceived that the effect of the statute law relating to 
railways is that the companies are not under any liability to 
provide seats except in parliamentary trains. 

It remains, however, to consider whether, by permitting 
passengers to stand up in carriages, a railway company 
becomes exposed to any other risk. How far a passenger 
who is unable to obtain a seat is entitled to sue for breach of 
contract it is impossible to state with any authority, as the 

int has not been decided. It would seem, however, that 
all the railway company undertakes to do for the passenger is 
to provide the best accommodation it can. If overcrowding is 
permitted, the company becomes exposed to some risk, for it 
has been decided, or, at any rate, stated in the House of 
Lords, that if passengers are allov.ed to stand up in carriages, 
this may be held to be the result of negligence on the part 
of the company’s servants in allowing the carriages to be 
overcrowded. A curious case which was heard in 1887 
may serve to illustrate our meaning. One Jackson was a 
passenger on the Metropolitan Railway. The carriage in 
which he rode was full. At the Gower-street Station—there 
being a great demand for seats—three persons forced them- 
selves, and were obliged to stand. At Portland-road there 
was a rush of more passengers, and, in order to prevent them 
entering, Jackson stood up and extended his arms and hands 
across the carriage, and as the train was moving on, put his 
hand on the lintel of the door to steady himself. When the 
door was being shut by a porter his thumb was crushed. He 
brought an action against the company for negligence. In 
the Court of first instance a jury awarded him £50 damages, 
but this verdict was set aside by the House of Lords, Lord 
Cairns saying :—‘‘ In the present case there was, no doubt, 
negligence on the part of the company’s servants in allowing 
more passengers than the proper number to enter at the 
Gower-street Station ; and it may also have been negligence, 
if they saw those supernumerary passengers, or if they ought 
to have seen them, at Portland-road, not to have then 
removed them ; but there is nothing, in my opinion, in this 
negligence which connects itself with the accident that took 
place.’ This decision cannot be regarded as a very satisfac- 
tory authority at the present day, or as applied to electric 
corridor trains; for the practice of standing up in these 
carriages has become so common that persons who enter 
them and travel in this manner may well be assumed to have 
taken all the attendant risks. It is conceived that if the 
question ever arises as to whether electric railway companies 
ought to provide seats for all their passengers the considera- 
tion that (1) the practice of standing up causes but slight 
inconvenience to those who are seated, (2) that those who 
stand up willingly take the risk of so doing, will have a con- 
siderable bearing upon the decision of the matter, whether 
by the Board of Trade or by the Railway and Canal Commis- 
sioners, if, indeed, it is possible to bring the matter before 
the latter body. 








THE RAILWAY COAL CONTRACTS. 


Tue fact that the Midland and North-Eastern Railway com- 
panies have accepted the amended tenders of the South 
Yorkshire coalowners at 8s. 3d. per ton, and in both instances 
for twelve months, has caused considerable satisfaction in 
the colliery districts The change brought about by the 
Lancashire and Yorkshire Railway Company caused quite a 
panic for a time and considerable dislocation of traffic. 
It is believed the Great Northern Railway Company will 
also accept the coalowners’ tenders. Colliery proprietors 
consider the price none too high, considering the quality 
of the coal they have to offer. The Lancashire and York- 
shire has not proceeded further than the placing of 2500 tons 
at a Barnsley colliery, at, it is understood, 8s. per ton, and 
they will now probably have to pay 8s. 3d. for the best steam 
coal. The placing of the tenders is always hailed with satis 
faction, as the price usually controls spring and other prices. 
So far as can be ascertained, the contracts have been dis- 
tributed over much the same area as other years; and being 
placed for twelve months, coalowners who are fortunate 
to obtain the contracts will be able to make their arrangements 
with greater safety. 








Tue year's receipts of the Sheffield city tramways have 
been £235,939. Last year they were £228,743, In previous years 
the income was considerably less, 
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Fig. 1 


‘ELECTRICALLY-DRIVEN TRANSPORTERS. 


THE question of the quick transportation of raw material 
or finished articles from one part of a works to another has, 
of late years, received much more attention than was formerly 
the case. The advent of the electric motor simplified the 
matter. The older methods are fast disappearing. The 
hand-driven overhead travelling crane is almost a thing of 
the past. For this sort of work electricity has proved itself 
eminently suitable, and another appliance in which electric 
driving mechanism has been successfully employed, is the 
transporter. Many of our readers will remember the elec- 
trically-driven luggage transporter which has for some years 
now been in operation at Victoria Station, Manchester. 
To-day we are enabled, by the courtesy of Messrs. Royce, 
Limited, of Hulme, Manchester, to give engravings of three 
forms of electrically-driven transporters which this firm has 
put upon the market. All of these will be seen to possess 

















Fig 3 


interesting features. To take the simplest of the three, 


namely, that shown in Fig. 3, it will be seen that it is hung | 


from two pairs of trolley wheels, these being kept apart by 
distance rods and running on an ordinary I joist. From the 
brackets carrying these two hang the supports for the 
mechanism platform, this latter being made up of steel joists. 
The mechanism, as will be seen, consists of an electric motor 
driving the hoisting gear through double reduction gearing. 
The motor spindle is provided with a brake wheel, which is 
embraced by a brake band, automatically worked by means of 
the electro-magnet. Behind this is the controller. The 
current can be collected in any convenient way. It will be 
observed that the whole of the mechanism can swing, so that 
there should not be any cross strains when lifting a weight 
which is not directly under the transporter. When the load 
is suspended the moving about is done by hand, 


Another and more elaborate form of transporter is shown in , 


‘ig. 1. In this, besides the hoisting motor, the propelling is 
brought about by another motor. This type of transporter is 
usually made for loads of from 10 cwt. to 15 cwt., but 
Messrs. Royce inform us that the type can be adapted for 
dealing with loads up to 5 tons. The engraving shows a 
transporter made for use on a straight track. It is therefore 
rigid from end toend. The driving cage is suspended below 
it, and the various controlling devices arranged conveniently 
in it. The arrangement of the whole apparatus is so readily 
to be understood from the engraving that no further descrip- 
tion is necessary. 

In Fig. 2 is shown a transporter capable of travelling along 
curved rails. For this purpose bogies are provided and are 
made to swivel. In Fig. 1 it will be observed that single- 
running wheels only are used. The bogies in Fig. 2 are 
connected together by a linking bar. The mechanism is 
practically the same as in Fig. 1. In both cases there is an 
automatic magnetic brake, which, when necessary, can be 
manipulated by hand. There is also an overwinding safe- 
guard, so that the gearing shall not be broken if the load is 
lifted too high. 

The advantages which the makers claim for these trans- 
porters are that by them materials can be conveniently and 
rapidly handled ; that direct transference of material from 


one point to another is possible; they are cheap in first cost; | t 
| is unnecessary to make any allowance for stresses in the 


they occupy a small space; the cost of current and attention 


is small ; the transporter beam can be carried from a workshop | 
wall or from any convenient position on the roof principals ; | 


loads can be taken up or deposited at any point ; and that the 
speeds.of hoisting and travelling are quick. 








CONCRETE BRIDGE OVER THE NECKAR. 


* In certain portions of the German Empire the practice of 
building ‘the abutments of arch brigdes as virtual prolonga- 
tions of the arches themselves is of almost universal applica- 
tion. A very recent instance of the adoption of this method 
is that of a road bridge over the river Neckar, near Neckar- 
hausen. This structure consists of a single three-hinged 
concrete arch, shown in the accompanying sketch elevation. 
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' of more pretentious designs. 





Fig. 2 


Cement concrete is exclusively used for the whole rig of the 
work, including the faces of the arches, which are built in 
imitation of granite, relieved by artificial representations 
of red sandstone. It has long been recognised that in dealing 
with structures of armoured as well as of unarmoured concrete, 
it is absolutely indispensable to study their appearance when 
they assume the rdle of public works, It is true that a very fair 
surface can be given to cement concrete without the necessity 
of employing any elaborate means or extra material. Facing 
of this description answers well enough for ordinary walling, 
and some kinds of underground edifices, but not in the case 
The composition of the concrete 
in the Neckar bridge varies according to the position it occupies, 

In the foundations the proportions of the different in- 
gredients by volume are one of cement, three of sand, and six 
of gravel. For the pillars and small arches of the spandrils 
the proportions of the cement and sand are the same as for 
the foundations, but the gravel is replaced by the same volume 
of broken stone. One of cement, two and a-half of sand, and 
five of broken stone are used in the main arch and roadway, 
and for the artificial stones the two latter ingredients are two 
and four in volume. The sand was obtained from the crush- 
ing of porphyry or limestone, as experiments have proved 
that, produced in this manner, it is superior to the natural 
article in the resistance it imparts to the concrete. It has 
been assumed, in accordance with the general rule, that it 


concrete of a tensile character. For those of compression 
570 lb. per square inch is the limiting unit. The bridge 
itself was designed to carry a steam ad roller weighing 
15 tons, and a uniform loading of 86 lb. per square foot on 
the footpaths. Continental nations generally adopt a lower 
unit stress in this latter respect than ourselves. In the 
erection of the centering a camber of 8in. was given to it, but 
the subsequent deflections showed the amount to be much in 
excess ot that required. During the construction of the arch, 
which was accomplished in nine days, the maximum drop did 
not exceed 2fin., and the striking of the centers, a couple 
of months after the keying in, added but an additional 4in. 
The total permanent deflection at the crown amounted to4/in., 
and the successive risings and fallings, due to the difference of 
temperature in summer and winter, revealed an amplitude of 
1jin. No permanent sag was developed by the testing opera- 
tions. According to Zeitschrift fiir Bauwesen, 1903, tke 


CONCRETE BRIDGE AT NECKARHAUSEN 


It has a span of 165ft., which is large for the material 
employed, and a rise of 13$ft. There is a roadway, 14ft. 6in., 
and two narrow footpaths, carried upon arches supported by 
small rectangular concrete pillars forming a system of open 
spandrils. At the crown the thickness of the main arch is 


2°8ft., towards the haunches 4ft., and at the springings 3ft. | 


| In cross section the width of the arch widens out from 15: 8ft. 
| at the centre of the span, to 18-5ft. at the bearings. The 
| springings are placed 5:8ft. below the level of flood water, and 
consequently at a small height above the ground, thus 
rendering the real abutments invisible in the sketch. As 
the substratum was composed of magnesian marl intermixed 
with clay, a greater proportional width was given to the 


abutments than thickness, so as to provide for any possible | 


earth slips. 

At a depth of 26°4ft. to 23°8ft. below the level of the 
springings were laid the foundations, with a thickness of 20ft. 
to 27ft., and a width of 31-6ft., or double that at the crown 
of the arch. If the span be taken at this level, which is 
the termination of the prolongation of the arch, which abuts 
normally on the footings, it will be found to measure 205ft. 
Upon these foundations are also built vertical retaining 
walls, answering in appearance to the ordinary bridge abut- 
ments, and flanked by the usual splayed wings, raked.to suit 
theslope of the bank. The articulations, both at the crown of 
the arch and over the supports, consist of cast iron shoes, to 
the number of seven and nine respectively, bearing upon 
intermediate steel pins, 4in. in diameter and 20in. in length. 


total cost of the bridge was £3520, or at the rate of £1 5s. per 
square foot. The plans of the structure were prepared by 
M. Max Leibbrand, and the works were carried out by the 
firm of Wayss and Freytag of Neustadt. 








OBITUARY. 
J. MACKENZIE BACON, 

Tue scientific world will regret the death of the Rev. J. 
Mackenzie Bacon, who died on Christmas night, aged fifty 
eight, of pleurisy, at Coldash, near Newbury. Mr. Bacon 
was, perhaps, the greatest aéronaut in the world, and his 
attainments as a meteorologist and an astronomer were very 
high. He assisted in three eclipse expeditions of the Astro- 
nomical Society in 1896, 1898, and 1900. He was specially 
interested in the upper air, which he diligently explored by 
constant balloon ascents, frequently accompanied by his 
daughter. As a lecturer he enjoyed much popularity. Two 
years ago he published ‘‘ By Land and Sky: the Dominion 
of the Air,’’ and he was the author of numerous scientific 
and other papers. 


The death is reported of Mr. William George Laws, late city 
engineer at Newcastle-on-Tyne, His age was 68 years. 
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LETTERS TO THE EDITOR. 
(Te de PP re eee opinions o, our 





TANK ENGINE DERAILMENTS, 


sin, From the article which appears in your last issue, 
paze 624, it appears that your contemporary, the Railway Review, 
has published some remarks upon tank engine derailments. _ 

As I have not read your contemporary, [| do not know its views, 
but I desire to reply to that part of your article which refers to 
my letter which appeared in your issue of 16th December, 

age 605, 

During the past. twenty-five years Fk have given evidence at 
yarious inquests and Courts as to the causes of tank engine 
derailments, the last instance being, of course, the Llanelly 
disaster. 

In your article you hope to elicit information, and this is the 
sole cause why I am now writing ; but I can give no more informa- 
tion in this letter than I have given over and over again in the 
witness-box under examination and cross-examination. 

Turning to the article, in the first place I use the word ‘‘oscillate” 
because it is used by railway engineers and the Board of Trade 
inspectors, and it is much more clear, to my mind, than ‘‘rocking,” 
‘‘ wandering,” or any other word, Practically the whole of the 
questions which you raise in your article have already been put to 
ime by coroners, Board of Trade inspectors, and counsel on many 
occasions, and turning to the reports I find the following :— 
().—Which type of engine is the most steady, tender or tank! 
\.-The tender engine, decidedly. Q—Why! A.—Because the 
tender engine has a heavy tender coupled closely to it, which con- 
trols its oscillations ; but the tank engine has no such tender. 

| have travelled upon a six-wheeled coupled goods tender engine 
at a high rate of speed; but a tank engine of similar dimensions 
oscillated so much when it reached a speed of 40 miles an hour 
that the driver shut off steam and said it was not safe. 

Another question put bya coroner was :—Q.—Is a tank engine 
more liable to run off the line at high speed than a tender engine / 
A. Yes, it is—due to oscillations, which results from the absence 
of the tender, 

Mr. Kirtley, the locomotive engineer of the Midland Railway, 
made some practical experiments on the subject. He ran an 
engine and tender at a series of speeds, and observed the “ oscilla- 
tion”; then he had the tender uncoupled and removed, and the 
result was so clearly demonstrated that he was always strongly 
opposed to tank engines, except for ek, « and for running the 
local trains in the London district. Q.—What is your opinion of 
saddle tank engines A,.—Saddle tank engines are especially unsafe 
at high speed, not so much on account of the height of the 
engine, but from the fact that the oscillation of the water in the 
tank alters the horizontal centre of gravity of the engine from in 
front of the driving axle to the back of that axle, 

| have made experiments with spirit levels, and a pendulum 
instrument placed on the frame over the centre of the driving axle, 
and the way in which the centre of gravity was thrown for a few 
seconds behind the driving axle was very clearly demonstrated. 

The fact that the oscillation of a tank engine causes the centre 
of gravity to be thrown behind the driving axle, reduces the 
weight on the leading wheels, and thus permits the flange of the 
leading wheel to be foreed up on to the top of the rail, and then 
over on the wrong side. 

At the Llanrwst accident last July I found that the oscillation 
of the tank engine finally ‘‘ burst the road,” and the wheels fell 
into what should be the four-foot ; but in the Llanelly case the 
result was different, the oscillation of the engine threw the centre 
of gravity behind the driving axle, thus relieving the leading 
wheels of some of their weight, with the result that the right 
leading wheel tlange was forced up on to the right-hand rail, and 
fell over on the wrong side. 

| have known twelve cases of tank engines in good order 
getting off the line, also in good order, and, as I replied to the 
question of the coroner, ‘“‘If these twelve trains had been drawn 
by tender engines the accidents would not have taken place.” 

As the question of tank engines and accidents is to be raised in 
Parliament early next session, it is important that the facts of the 
case should be elicited, and I trust that the necessary steps will 
be taken to prevent the oecurrence of similar disasters from the 
Sime cause. 

Of course it is easy to understand that the drivers and firemen 
and the Ruilway Review take very great interest in this 
question, because when a tender engine gets off the line the men 
on the engine may escape with their lives, but when a tank engine 
runs off the driver and fireman are almost certain to be killed, as 
was the case at Llanelly. 

Another point of view which is not mentioned in your article is 
the loss to shareholders due to tank engine derailments. 

At Llanelly the sole cause why a goods shunting tank engine was 
sent to assist the express instead of. a tender engine was that the 
engine was afterwards ae wns to do shunting at Gowerton, 

A few shillings were thus saved in the running of a shunting 
engine, but on the other hand there is the damage caused by the 
accident to engines, coaches, and permanent way. There is all the 
lezal expense, and the vast compensation which is having to be paid 
to tho relatives and injured. 

So that from a shareholder’s point of view tank engines on fast 
trains do not pay, and to my mind that isa very serious indictment 
against them. 

Saxe-Coburg House, 

Leicester, December 24th. 


CLEMENT E, STRETTON, 





Sin, —Arguing on the available facts, it is easy to show that 
tender engines are more liable to leave the rails than tank 
engines are by at least five to one. 

It seems that only one derailment of a tank engine takes place 
in every three years and nine months, whereas several derailments 
of tender engines take place every year. 

I myself hold that tank engines should not be run at high speeds, 
but my reason for this is not that they are tank engines, but that 
they have wheels much too small for high speeds, the reciprocations 
are too rapid, and the internal disturbing forces are a maximum. 

No one thinks that a goods engine with a tender is fit for the 
high speeds they are often run at of necessity, and their unfitness is 
just that of the tank engine ; but it is not right to coademn all 
tank engines, Some are built with 5ft, 6in. wheels and a bogie, 
which run beautifully at as much as 60 miles an hour. 

Some twenty-five years ago I had to do with the working of 
certain trains which had to be run from a large terminus to a 
junction, whence they were worked by express tender engines, 
Owing to reasons over which we had nocontrol, one of these trains 
was worked every night for some time by a six-coupled saddle 
tank engine. The run was 3? miles; the time allowed five 
minutes, including starting and stopping ; theload five coaches, say 
80 tons ; engine cylinders, 16in. by 24in.; wheels, 4ft. Sin. We 
never managed the run under six niinutes, start to stop. The line 
was full of curves and points, but no accident happened, and the 
old engine ran very steadily. The speed got up to over 50 miles 
an hour. 

I think that the whole question would be found well worth full 
discussion. 


December 27th. CROXTED. 





H.M.S. TERRIBLE. 


S1r,—There is no ‘dockyard gossip” or ‘club gossip” in the 
matter such as ‘Superintendent Engineer” avers, I simply 
stated plain facts, viz., that the Terrible originally leaked in her 
steam pipe joints, and that she does not do so now, ‘‘Superin- 
tendent Engineer ” is rather putting up men of straw of his own 





creation for his own knocking down. If he will refer to my first 
letters he will find that I mentioned the leaky steam pipes as one 
cause of a coal consumption—the 1902 one—which he well knows 
was abnormal. The average Belleville consumption is known to be 
well under 2lb. per indicated horse-power per hour. In the 
recent trip the ship did this, and did it well—a matter of credit to 
her engine-room staff. In the 1902 trip she had an abnormal con- 
sumption, ‘‘Superintendent Engineer,” if ase ape correspondence 
of his is any criterion, would, I suppose, like to saddle the blame 
on the naval engineers, coupling it with a theory of his own about 
economical speed, I say ‘theory of his own,” because no uniform 
speed was observed in either trip. There were 15 knots, for 
instance, across the Indian Ocean in the recent trip. 

Now, |, being more interested in facts than theories, attribute 
the bad performance of 1902 to two main causes, In the first 
place, there was great leakage of steam pipes in the joints ; in the 
second place, the engine-room staff were not perhaps above re- 
proach, since the ship came home with her casings very dirty, due 
probably to the steam-pipe worry occupying all attention. I 
imagine that the absence of these two defects, coupled with more 
careful stoking, easily and reasonably accounts for the great 
improvement of 1904 over 1902, 

fore describing the leaky steam pipe hypothesis as ‘‘ beneath 
contempt,” ‘‘ Superintendent Engineer” might have made a few 
inquiries, Anyone almost at the Clydebank yard could tell him 
that the principal items in the boiler refit of the Terrible were 
avery thorough cleaning and a great overhaul of steam pipes, 
making good weak joints. 

| regret my inability to inform “‘Tiffy ” as to whether any steam 
pipes were replaced during refit. 1 think it was merely a case of 
making the joints good and sound. As to why steam pipes only 
calculated to stand 150 lb. or so were employed in view of Admiralty 
conservatism, and the fact that the Belleville was a little known 
article when the Terrible was designed, there is nothing wonderful 
init. At the first, { believe, it was contemplated to give the 
Terrible cylindrical boilers, and it is possible that when Bellevilles 
were decided on instead, steam pipes already made for cylindricals 
were worked in--anyhow the fact remains that her people had to 
do their best with defective steam pipes. 

It is, I think, a great pity that when any of H.M. ships has 
done particularly well, there should be people anxious to prove 
that no credit is due to the engine-room staff. Taking them all 
round there is not a finer or more efficient body of men than our 
naval engineers and engine-room artificers, and it is regrettable that, 
with some of your correspondents-at any rate, the main objective 
seems to be to have a sling at them at al] costs. I am not a naval 
engineer myself, but an impartial observer. NAVALIS, 

December 26th. 


A THERMODYNAMIC PROBLEM. 


Sir,—We are taught by modern philosophers to consider all 
matter as possessing essentially the same physical properties, only 
in different degrees. Thus, we are told that if pitch and steel be 
subjected to physical tests, results similar, but varying in degree, 
will be obtained. Or we may substitute lead for water or oil in 
a hydraulic press, and any one gas for any other gas in pneumatic 
appliances. A pure metal, such as mercury, wa are taught to 
believe, is only a condensed and frozen gas, and the same fact is 
demonstrated with regard to hydrogen or nitrogen when we obtain 
substances which we know ordinarily as gases in solid metallic 
conditions, 

Now, if we accept, as we must, this broad view of things, we 
must concede that every substance may conserve certain, at any 
rate, of its physical properties under changed conditions. For 
example, we know that if we expend work on gaseous hydrogen 
in compressing it its temperature will be raised, and it is fair to 
assume that if we could compress solid hydrogen, or do work on it 
by hammering or bending, its temperature would also be raised. 
We have an exact parallel in water and ice. By agitating water 
we may impart heat to it ; by pressing upon ice we can cause it to 
melt, 

This similarity between different substances and the same sub- 
stance under different conditions suggests the following question. 
If we took the gases of which steel is made and compressed them, 
we should raise their temperature; and if we deprived them of 
the added heat at an appropriate moment and then allowed them 
to expand, doing work, we could keep lowering their temperature 
until they returned to the solid form—that is, to the original steel. 
Suppose, now, that the process was continued from this point ; 
suppose that by bending or compressing or hammering we con- 
tinued to raise the temperature of the steel by working upon it 
and robbing it of its heat by some external means, what would 
happen’ It would seem logical to conclude that the temperature 
should continue to fall in the same manner as in the gases, at any 
rate as long as the elastic limit of the steel was not passed—that is 
to say, as long as it was able to expand after treatment approxi- 
mately to its original bulk. I have assumed, probably quite 
wrongly, that solid steel could be condensed out of its constituents ; 
but I do not think the problem is thereby affected. It is easier 
to think of steel than of such a metal as solid hydrogen, which 
could probably be produced—theoretically—in the manner 
indicated. J. J. 

December 27th. 





STANDARDISED WATER FITTINGS. 


Sin,—The communications which have appeared in the daily 
Press on the standardisation of water fittings will have caused some 
surprise among those experienced in waterworks engineering, as it 
implies that this question is a new one, whereas in reality the 
solution of the question is already an accomplished fact. 

The correspondents appear to be unaware that the Metropolitan 
Water Board in their _ River Department have a complete 
standard for all fittings, the result of the most accurate scientific 
study and many years of experience. They have a testing depart- 
ment some 400ft. long by 60ft. wide, two storeys high, fitted up 
with all the most modern apparatus for examination, gauging, and 
testing, and no fitting of any sort is allowed to be used until it has 
been taken to pieces, examined and gauged for interchangeability, 
quality and weight of every part, and then subjected to efficient 
hydraulic test. 

The standard of this department of the Metropolitan Water 
Board is so well known to water supply authorities that it is not 
only adopted by provincial waterworks, but accepted in all parts 
of the world as a trustworthy authority. 

As the water supply connections used throughout the country are 
practically identizal, there is no reason why this well-known 
London standard should not be used in Sheffield, Leeds, 
Glasgow, Edinburgh, or even Birmingham. 

It is only fair to this great metropolis that it should be known 
that its own Water Board already possesses a most perfect and 
complete standard of water fittings suitable for all purposes, 

December 23rd. LONDONER. 


CHEAP STEAM PRODUCTION. 


Sir,—We notice a letter from Mr. C. D. Leng giving the cost of 
evaporation per thousand gallons as just under 2s. 4d., and asking 
if this result can be beaten. We enclose result of some boiler tests 
made at the works of the Butterley Iron Company, Limited, Codnor 
Park, where you will see that this result is considerably beaten, 
the cost of fuel to evaporate each 1000 gallons of water being only 
83d. The cost of fuel even by hand firing was 2s. 3?d., and the 
boilers, betore the stokers and compressed air furnaces were fitted, 
were not doing, with the low grade of fuel used, their rated capacity. 
The company has been enabled to shut down several of its prea 
in their works, and has fitted up the range of boilers at Codnor 


Park, and also at the Kirkby Colliery, with this machine and coal 
and ash elevating and conveying plant. We could give you plenty 
of other illustrations of low cost per 1000 gallons where cheap fuel 
is available. 

We enclose you our latest catalogue ‘‘ Cheap Steam,” which has 
acurious resemblance to Mr. Leng’s heading. The Stirling boilers 
fitted with Bennis stokers and hot air induced draught, at the 
Neepsend Generating Station, Sheffield, are doing over 80 per cent. 
efficiency, and using a very low grade coal. 

Mr. Leng does’ not e us capital outlay and boilers required to 
aepeete his water, but this should be taken into consideration 
also, 

Ev. Bennis AND Co., LimiTep. 

Little Hulton, Bolton, Deeember 26th. 


Sin,—We have read the letter from Mr. Leng in your last week's 
issue, in which he asks whether the cost of 2s. 4d. for evaporating 
1000 gallons of water can be beaten. Ia reply we send you 
particulars of a test carried out at Messrs. James Oakes and Co., 
Riddings Collieries, near Alfreton, on April 19th this year, the 
plant consisting of a Lancashire boiler, fitted with two patent hot 
air furnaces supplied by the Hot Air Furnace Company, of Bir- 
mingham—whom we represent—and one of our downtake super- 
heaters :— 

1. Size of boiler 


oat foe ..8ft diameter by 30ft. long 
Average boiler pressure we ecee co 0s COT 


3. Temperature of saturated steam: 324 deg. Fab. 
4. Temperature of superheated steam .. . 540 deg. Fah. 
5, Degreex of superheat . 216 deg. Fah. 


5. Temperature of feed-water entering ccono- 
ee ie ee eee eS Uk 
Temperature of feed-water entering boiler 250 deg. Fah. 
8. Temperature of gases entering economiser 540 dez. Fah. 
9% Temperature of gases entering chimney 230 deg. Fali. 
10. Lb. of water evaporated per hour (actual).. 9768 1b. 
11. Lb. of water evaporated and superheated per 
Ib. oh coal (ectual) 1... ww we ee ee OT 
12. Equivalent evaporation of saturated steam 
from and at 212 deg., lb. of water per Ib. of 


coal .. ‘ 12-2lb 
Ye Re ee er a er Dirty slack 
14. Costof fuel per ton at colliery .. .. -. .. 2, 
15. Actual cost of fuel to generate and to add 216 


deg. Fah. of superheat to 1000 Ib. of steam 11d. 
16. Equivalent cost of fuel to generate 1000 Ib. of 
steam from and at 212deg. .. .. .. « dd. 

You will see from the above that the actual cost of fuel to ven- 
erate the steam from 1000 gallons of water, and superheating it by 
216 deg. Fah., works out at 11}d., as compared with Is. 11d, for 
her generating of the steam alone in the case of Mr. Leng’s 

iler. 

Broad Sanctuary-chambers, 

20, Tothill-street, 
Westminster, London, S.W. 
December 28th. 


EasTON AND ANDERSON. 





THE NICLAUSSE BOILER. 


Sir,—In Tue Encrnezer for the 20th inst., amongst ‘‘ Dockyard 
Notes,” the Pennsylvania is credited with Babcock and Wilcox 
boilers, and, on the strength of this belief, the writer of ‘‘ Dock- 
yard Notes,” who has always been just to Niclausse boilers, comes 
to the conclusion that between Niclausse and Babcock and Wilcox 
boilers in the United States navy ‘‘honours are easy.” It so 
happens that the Pennsylvania has Niclausse boilers (a similar 
mistake was made some time back); and, so far from honours 
being easy, the Niclausse boilers ‘‘ have it” on every point—steam 
formed per square foot of heating surface, and per pound of 
coal, &c. 

Of the ships cited in your ‘‘ Dockyard Notes” the Virginia only 
has Babcock and Wilcox boilers. H. P. 

Greenwich, December 27th. 








CHRISTMAS ENTERTAINMENT.—On Christmas Eve Mr. Jardine, 
of Nottingham, together with Mrs. Jardine, entertained in the 
Meadows Hall over 1300 of the children of the workpeople 
employed in Mr. Jardine’s various factories. An excellent pro- 
gramme was arranged, many of the items, such as songs, dances 
and recitations, being contributed by children of the workpeople. 
The cinematograph, which showed a large number of instructive 
and amusing living pictures, was especially appreciated. Mr. and 
Mrs. Jardine addressed the children, and then presented each 
child with a bun, an orange, a Christmas card, and a piece of gold 
or silver money fresh from the mint, the amount given varying 
from 3d. to 25s., according to the number of entertainments 
attended. This is the twenty-first year in succession in which Mr. 
and Mrs. Jardine have entertained their workpeople’s children. 


THE PANAMA CANAL.—Engineers desiring positions on the 
Panama Canal should take notice that Civil Service examinations will 
be held in all the large cities of the United States on January 18th, 
of candidates for positions as assistant civil engineers, instrument- 
men, transitmen, levelmen, rodmen, chainmen, and helpers. Free 
transportation to and from the Isthmus, medical attendance and 
quarters will be provided, while the commissary arrangements 
must be made by the men. Six weeks’ leave at full pay will be 
given each year and special transportation rates between New 
York or New Orleans and Colon can be obtained. The salaries 
paid will be about the same as those on similar work in the United 
States, being 200 dols. to 250 dols. per month for assistant civil 
engineers, 175 dols. for instrumentmen, 150 dols. fur transitmen, 
and 100 dols. to 125 dols. for levelmen. Applications for permission 
to take the examination, as well as for further details concerning 
the subjects, should be sent at once to the United States Civil 
Service Commission, Washington, or to the Secretary of the Local 
Board of Examiners at the Custom House or Post-office in any large 
city. 

TriaL Trip OF THE MARYLAND, Unitep States Navy.— 
Arrangements are in progress for the official speed trial of another 
great armoured cruiser, the Maryland, sister ship of the West 
Virginia, Cclorado, and Pennsylvania, which probably will be held 
early in February over the coursa from Cape Ann to Cape Porpoise. 
She was built by the Newport News Shipbuilding and Drydock 
Company, of Newport News, Va. In connection with the trial of 
the Maryland, engineer officers especially, and naval officers 
generally, are watching with interest the showing that will be 
made by the ship’s boilers, Two types of boilers now predominate 
in our modern ships of war, Niclausse and Babcock and Wilcox, 
and there has long existed a difference of opinion regarding the 
relative values of these types. . The Maine, now undergoing repairs 
at the Charlestown Navy Yard, was the first ship of lange size to be 
equipped with Niclausse boilers, and the West Virginia contains 
the first large installation of Babcock and Wilcox, although this 
type has been used in several small ships. In view of the close 
competition between the manufacturers of the boilers, naval 
officers have watched with interest the results of the tests. The 
armoured cruisers Colorado and Pennsylvania both have the 
Niclausse boilers, Records of the trials showed that the West 
Virginia used about 3 lb. of coal per horse-power per hcur to attain 
a speed of 22-14 knots, whereas the Pennsylvania's record-breaking 
run of 22-43 knots was made with a coal consumption of only 2-20 lb, 

r hour. When it is considered that these ships each attained 
28,000 horse-power, the difference in coal consumption is seen to be 
an important factor. On the trial of the Maryland, therefore, may 





hinge the adoption of one uniform type of boiler for our warships, 
—Boston Evening Transcript, 
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PRESS BUTTON ELECTRIC LIFT. 


We recently had an opportunity of inspecting a new 
electric lift which has just been put into operation at 
Coventry House, Haymarket, by Messrs. Joseph Richmond 
and Co., Limited, of 30, Kirby-street, Hatton-garden, E.C. 
This lift is worked on what is known as the Richmond-Carey 
system—a system which has been in use for some eighteen 
months. The present lift, however, embodies some improve- 
ments not hitherto by any lift of this type. Given 
quite diagrammatically, the suspension arrangements of this 
lift are as shown in the sketch, Fig. 1. Four suspension 
ropes are used, and these make just_one half turn round the 
driving wheel, which is itself 
driven by a motor through 
worm gearing. There was 
some little trouble in fixing 
this lift, inasmuch as the space 
available was very small, and 
that a mosaic floor of the hall 
from which the lift starts could 
not be broken into. Every- 
thing, therefore, had to be 
arranged above the floor level, 
and yet it was necessary that 
the lift should not start at an 
inconvenient height above the 
fioor. By the use of buffers 
and other ingenious means 
these difficulties were, how- 
ever, overcome. 

It is the electric arrange- 
ments, however, to which we 
desire to direct our readers’ 
attention. These will be readily 
understood by means of the 
following description and by 
the aid of the accompany- 
ing drawing, Fig. 2. This 
shows on the left-hand side 
the electrical connections 
in diagrammatic form. The positive main from the 
source of current is led to two solenoids, A and B. 
Should the solenoid A be energised then the outside 
connections are such that the lift will rise. If, on the other 
hand, current is sent round B then the lift is lowered. That 
is to say, A and B can operate the starting switch of. the 
driving motor either in one direction or the other. These 
solenoids work with quite a small current—something less 
than an ampére, so we understand. The two-solenoids are 
interlocked so that it is impossible for both to act at once. 
When current is going through neither, then the lift motor 
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circuit is broken, an electro-magnetic break comes into use, 
and the lift is stopped. The other ends of the solenoids A 
and B are connected to rubbing contacts C and D, which are 
made to press up against a flexible copper wire O, which is 
run over insulated wheels Q and R. This conductor is kept 
tight by a spring F, and is connected to the cage by means of 
the insulating piece E. At the spring F there is a further 
insulated portion, so that the flexible wire O is actually in 
two portions, one going upwards from and the other going 
downwards from the cage and meeting at the insulating 
piece and spring F. Now, since this wire is connected to 
the insulating piece E, and hence to the cage, its move- 
ments must correspond to those of the cage, and vice versd. 
G GGG are push buttons on each of the floors, and HH HH 
are flexible contacts fixed on each floor, which contacts press 
against the moving wire O. 

If the connections of the diagram are studied it will 
be seen that if a push button on any landing above the lift be 
pressed, contact will be made from the negative main 





through the flexible wire above the lift, the contact C, and 


the solenoid A to the positive main. Thus the motor will 
be started and the lift will be raised to the floor required. 


When this point is reached, the contact piece will come over | 


the insulating portion E, by which means the current in O, 
and hence in A, will be broken, the main driving circuit 
opened, and the lift stopped. 
below the lift is pushed in, then contact is made between the 
negative main, the contact H, the portion of the wire O 
below the lift, the contact piece D, the solenoid B, and the 
positive main. 
direction, and the lift will descend. 

It will be observed that there are a series of push buttons 
in the cage itself. Four of these correspond with, and do 
exactly the same things as, the switches on each floor, with 
which they are metallically connected through the flexible 
wire P. It may here be stated, though the actual connec- 
tions are not shown on the drawing, that the negative main 
is connected with the push buttons on the landings and in 
the cage, only through switches on each of the doors on the 
landings and on the door of the cage itself, all these being in 
series. The cage, therefore, cannot be either raised or 
lowered unless all these doors are properly shut. Hence an 
accident through premature starting is a practical impossi- 
bility. 

The counterweight of the lift is calculated out atthe weight 
of the cage, plus half the maximum weight of passengers or 
loadin thecage. It is obvious that the load need not always be 
constant, and this has the effect of stopping the lift at 
slightly different levels, because the speed aie the time neces- 
sary for the mechanism to come to rest vary a little with the 
load. The difference only amounts to an inch or two, and 
may be disregarded altogether as far as ordinary passengers 
are concerned. If, however, it is a question of wheeling 
trucks, or perhaps the beds of patients in a hospital being taken 


from one floor to another, in and out of the cage, then any | 


difference in level between the floorof the cage and the land- 
ing becomes of considerable importance. With the object of 
overcoming this an apparatus has been devised by Mr. Uarey, 
of Messrs. Joseph Richmond and Co. This was being fitted 
to the lift we inspected, but was not actually in operation. 
It is known as the rectifier, and is simple in its action. It is 
shown to the right-hand side of the engraving in Fig. 2. 
Here Eis the insulating piece fixed on the cage. It is, 
instead of being one solid piece of wood, made up partly of 
metal and partly of insulation; X and Y are conducting 
parts, and W, W, and Z are insulating portions. H is the 
contact piece, and V is a spring contact connected to the 
negative main fixed on the cage. As the car comes to a floor 
this spring makes connection between the negativemainand H. 
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In like manner, if a switch | 


This will start up the lift motor in a reverse | 





D Collar 
~C Ring Armature 


Ba 4 
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handle pointing to the number of the floor desired—the 
floors being marked on a quadrant—and the lift ge ian 


gone there. By this arrangement it is possible not only to ¢ 


he lift to any floor, but when it is loaded to send it to an 
floor at will. The handles also form indicators, as the litt 
must follow the handle, so that if the handle points to the 
third floor the lift must be at the third floor, or travelling 
to it. 








DOCKYARD NOTES. 


Some notes from the Home Fleet—the ‘‘ Channel Fleet,’’ 
as it is now in process of becoming—may be of interest. The 
Swfftsure and Triumph, which were ps re to suffer from 
weak scantlings fore and aft, have not exhibited any serious 
defects in this direction. On firing the big guns end-on they 
depressed their decks slightly, but these decks immediately 
returned to nearly the original position, and elasticity of a 
high order in this direction is now credited to the ships. 


Ar target practice they attracted particular attention owing 
to the sheets of flame which enveloped them when they fired 
their broadsides. Nothing, we hear, gave such an impression 
of their gun power as the sight of them firing. As sea boats 
they have proved better than was expected, and they are 
doing very well in the way of speed. 


Tue Royal Sovereigns have all done conspicuously badly at 
coaling ship. They were never easy ships to coal, but since 
the new casemates have been fitted they have been consider- 
ably worse. Coal can be got aboard at a fair speed, but 
stowing fast is practically impossible. 


THE new Japanese cruiser Otawa is not, apparently, a sister 
to the Niitaka. She is fitted for a 6in. gun fore and aft, and 
six 4°7’s in the waist. She is also longer and narrower than 
the Niitaka and Tsushima, and so, it is expected, will steaiu 
better than those two cruisers. 


Ir has recently become known that the small Japanese 
cruiser Yayeyama was sunk some time during the war, but 
she has lately been raised and put into service again. 


Some curiosity has been aroused in naval circles by the fact 
that Admiral Togo, in his report, attributes the loss of the 
Yoshino to mines, and not to collision with the Kasuga, as 
originally reported. Probably Yoshino is a misprint for 
Yoshima—that ship having been mined—or, more probably, 
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When H passes W the current is broken, the main switch cuts 
off the current to the motor in the way already explained, and 
the lift is stopped. Should it stop at the floor line, H will be 
in the position shown, with the current broken by the insu- 
lating piece Z, and nothing further will happen. Should, 
however, the cage slightly overrun or stop short, then H will 
be in contact with X or Y, and as H is in contact with the 
negative main through V, the lift will be started again, and 
will go to the floor level. 


comes to rest. 

An important part of the whole system is the push button. 
It is the invention of one of the firm’s works managers—Mr. 
A. C. Burnett—and is shown in Fig. 3. It is a combination 
of an electric solenoid and a locking device, whereby, when 


any button is pressed, either on a landing or in the cage, | 
every other button, in addition to that pressed, is locked, so | 
that no other circuit can be closed. The appliance iteelf | 
consists of a castiron box, with a hollow centre core, upon | 


which a solenoid B is fixed. Its action is as follows:—On 
pressing the button A the coil B is energised, producing a 


spindle of the push button. 
case. 


broken by the cage arriving at the floor intended, the original 
push button cannot be pressed outwards by its spiral spring 


KE, nor can any of the other buttons be pressed inwards by | 


the hand. The only exception to this is that there is, in the 
cage, an emergency button which can be pressed, and the 
controlling circuit opened should the necessity arise. In this 
event the main circuit will be opened, the brake applied, and 
the lift stopped. 


The advantages i i ; ift | 
e advantages claimed for this form of press button lift | AssociaTION.—The third ordinary meeting of the above Associa- 


are that it is very simple and complete in itself; that since | 
the circuit-opening device is on the lift itself, and the contact | 


piece at each floor, the cage must always stop approximately 
where required, and is independent of any stretching of the 
ropes; and that it can be fitted either to a drum-driven or 
friction-driven lift. 

We may mention in conclusion that a simple arrangement 
of this gear, suitable for goods or service lifts, is also manu- 
factured by this firm. In this the control, instead of being 
done by buttons, is carried out by means of a contact arm 
moved over a series of fixed contacts, one of which is con- 
nected to the contacts on the trolley wire for each floor. A 
rod or cord is passed down the well-hole, to which handles 
are attached, one to each floor. This actuates the movable 
contact. The operator, say, at the bottom, simply puts his 


| word spoken in jest, also apparently by accident. 


magnetic field, and the ring armature C, with the locking age 
plate C!, is attracted upwards behind the collar D on the | 
a All the solenoids of the various | 
push buttons are in series, and the ring C is lifted in each | : Titsvet 
It will be evident, therefore, that, until the current is | Ce ee eeees Se en 6 een 


| be, 





torpedoed—at the time the Hatsuse was lost. She was 
towed to Sassebo, and sank twenty miles off that port. 


Next March the Cwsar will be commissioned as second 
flagship of the Channel—ex home—Fleet. 


THE cruiser Cumberland left Portsmouth on Wednesday to 


| join the first Cruiser Squadron. 
Before the cage has time to gain | 


speed, H comesto Z, the current is broken, and the lift finally | 
| lishes the following question :—‘‘ And what, M. Pelletan, are 


In an “ interview ’’ with M. Pelletan, a contemporary pub- 


There is many a true 
The whole 
system of the guerre de course rests on attacking the enemy’s 
pocket, but it has been left to a misprint or an interviewer's 
ignorance of technical terms to coin an expression worth ten 
of the original one. 


your views on the guerre de bourse?’ 


M. PELLETAN is apparently not enamoured of his new 
cruiser, whether the Edgard Quinet or ‘‘C 17”’ is not quite 
Probably C 17, as he describes her as being somewhat 
in the Vittorio Emanuele style. We are by no means sure 
that he is correct, even if a Vittorio Emanuele cannot catch 
an Edgard Quinet or a Renan, it is very clear that neither 
Consequently 
where a Vittorio was, there would they take good care not to 
On the other hand, there is some force in his conten- 
tion that a Vittorio Emanuele is neither battleship nor cruiser. 
She is excellent for a nation like Italy, but probably of little 
use to us, and if not to us, also not to France, as she still 
aspires to have a ‘‘ grand navy.”’ 








THE INSTITUTION OF CIVIL ENGINEERS : YORKSHIRE STUDENTS’ 
tion was held in the Law Institute, Leeds, on December 15th, the 
president, Mr. Ewing Matheson, M.I.C.E., in the chair, when a 
paper was read by Mr. H. J. Rudgard, A.M.I.C.E., on ‘ Notes on 
the. Construction and Erection of Steelwork.” Mr. Rudgard 
pointed out that the usual types of girders and roofs are now 
more or less standardised, and discussed the various points of 
construction by attention to which increased economy can Le 
obtained. The use of rolled sections and avoidance of smithwork 
are means to that end. The author called attention to the 
necessity for thoroughly cleaning steel work before assembling and 
painting. Points arising in connection with erection were then 
gone into, and a description given of the renewal of a bridge 
which had to be undertaken on a busy line without interfering 
with the traffic. The various points were illustrated with 
diagrams. A long and interesting discussion followed, and a 
hearty vote of thanks was accorded Mr, Rudgard for his paper, 
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AUTOMATIC WATER SOFTENER AND 
PURIFIER. 
Wer give an illustration herewith of a water softening appa- 
ratus which is made by Messrs. Royles, Limited, Irlam, near 
Manchester, who have the sole right of manufacture in this 
country of this apparatus, which is known as the Reisert 





automatic water softener and purifier. This type of plant | 


has found great favour on the Continent, there being, so we 
are informed, more than 2500 in use at the present time. 
There are several advantages claimed for this apparatus, but 
perhaps the most important is that it is entirely automatic 
in its action. There are no mechanical moving parts, and 
consequently the chances of failure are reduced to a minimum. 
Wherever this plant is laid down, a careful analysis of the 
water to be treated is made with a view to finding out the 
impurities which would be harmful for the purposes for which 
the water is wanted. These impurities are then destroyed 
by different reagents. By this means water for any purpose 
can be treated in a proper and efficient manner. The main 
principle on which the apparatus works depends upon the 
fact that carbonate of lime 1s precipitated by hydrate of lime 
—lime water—and sulphate of lime by soda. After this 
treatment, the water is filtered and discharged into storing 
tanks. There are five essential parts in the apparatus—the 
chamber A, in which the lime water is contained, a reaction 
chamber B, a cleansing filter C, a soda tank D, and placed 
on the top of the chamber A is a circular distributing tank E 
divided into three separate divisions, one for the water to be 
treated, one for slaking the lime, and the other for mixing 
the sodium carbonate solution. The action is simple. In 
the conical-shaped chamber a saturated solution of lime water 
is made. Water flowing from the distributing tank—situated 
at the top of A—through the micrometer valve M and down the 
pipe F, stirs up the lime paste at the bottom and carries it along 
until the tank widens sufficiently to prevent the undissolved | 
particles from being able to follow the water, which becomes 

clearer the higher it gets up the chamber, whilst at the top 

it should be quite clear. The saturated solution then leaves 

the saturator through the pipe G at the top of the chamber. | 
This pipe carries the solution to the reaction chamber through 

the mixing pipe H. Here the water comes into contact with 

the soda solution, and passes into the reaction chamber B 

When this chamber is full, the water flows down the pipe P, 

and finally reaches the filter C. The filter and its manner of 

working forms the most interesting part of the apparatus. 

The bed consists of a layer of large stones varying in size 

from #in. to lin,, and on the top of this comes a layer of 

fine gravel, and above this a thin layer of river sand 

After the water has passed through the filter it flows up the 

central pipe K and out into a flushing tank, and from there 

into the main receiving tank. The process is then completed. 

Particular attention is drawn to the manner in which the | 
filter cleanses itself. The height of the column of water in | 
the pipe P depends upon the resistance of the filter bed, and | 
as soon as the resistance becomes sufficient to cause the water | 
in the pipe N to overflow, it forms a syphon, and imme- | 
diately reverses the current through the filter bed, thus draw- | 
ing back the clear water from the flushing tank and cleansing 
tho filter, all the sediment being discharged into a gulley or 
other suitable receptacle. The flushing tank is inade large | 


enough to allow of the thorough cleansing of the filter, | 
and as soon as the tank is empty, water enters the pipe 
and destroys the syphon action, and the filter then resumes 
its normal action. It will thus be understocd from the 
description that the whole working is entirely automatic. 
A few further details of the distributing tank may be 
interesting. The number of compartments the large tank 
is divided into depends upon the treatment the water 
is subjected to. Hydrate of lime dissolves in a definite 
amount of water, hence the water will not dissolve any more 
than this quantity, however much lime is there. Therefore 



































it is possible to allow a certain flow of water to be supplied 
in a definite proportion with hydrate of lime for the precipita- 
tion of carbonate of lime. On this depends the purification 
of the water. Lime is placed in this division once a day, 
the quantity depending, of course, on requirements, the lime 
is slaked, and the paste obtained is conveyed in bulk through 
a short pipe to the bottom of the saturator, and from here 
the sludge can be removed. Soda is not like lime, there 
being practically no limit to its solubility, therefore the 
carbonate of soda can be dissolved at once in the soda 
chamber of the distributing tank. Water flows through the 
micrometer valve, which is adjusted to allow the correct 
amount of soda to pass through into the soda chamber, and, 
owing to the fact that soda solution has a greater specific 
gravity than water, the latter always remains on the top 
and displaces the solution, which passes through a small 
pipe into the mixing pipe, and finally into the reaction 
chamber. 








THE POINT OF VIEW.* 
By WaLTerR C. KERR. 

Ir is a pleasure to talk to a lot of young men who are about to 
become engineers. It was not so long ago that I came to your age 
less well-prepared, perhaps, than any of you. When I look back 
at the engineering education through which men of my time were 
launched, and then consider the training you have had and the 
opportunities before you, I have reason to wonder why I am here. 
I hesitate to advise you. You have already had so much advice 
that I do not know whether you can hold more.. What I can say 
in a few minutes will amount to little, so let me use these 
minutes to suggest that you advise yourselves along certain lines 
which I will propose by way of point of view. If you look straight 


| you will see straight. You cannot think wrong and act right. 


| prehension, 





Your perspective will be distorted if you haven’t the right point of 
view. 

You are leaving a good institution for a good world. Your 
Alma Mater has built up around you excellent facilities for giving 
you what you need, and other institutions have likewise cared for 
their own, The so-called liberal education has always been highly 
academic. Trade school engineering has been stzictly non- 
academic, The two have joined hands fortuitously in our modern 
institutions. The liberal education has become less and the 
technical more academic, with advantage to both. There is, how- 
ever, danger of engineering education growing too academic, for 
several reasons: One is the disposition to include in technical 
training a liberal education, which of itself is not undesirable. 
Another is that engineering professors often lean unduly towards 
academic views and processes, and thus lose touch-with the spirit 
of the engineering world. Greater than either of these is the 
tendency of all things to move in the line of least resistance, and all 
learning which depends upon theintellectaloneis more easily acquired 
than that which depends upon other sources. The proof of this 
need go no further than to remember that no literature is finer 
than that written two thousand years ago; no philosophy has 
fundamentally improved upon that of the ancients; the highest 
flights of intellect and mathematics were reached during the ages 
in which the world was observed to be composed of four elements 
—earth, air, fire, and water. 

A review of knowledge shows the great preponderance of the 
intellectual over the material, and it is only within late —— 


| in fact almost the past century, that the human mind has seem 


capable of turning from the lesser resistance of intellectual attain- 
ment to the greater capacity for physical observation and com- 
We have but recently come to the era of intense 
mental operations, dealing with laws and principles which require 
insight greater than the intellect can grasp unless aided by the 
senses, Contrary, therefore, to common belief, I assert that the 
highest refinement of knowledge follows from the highest use of 
the senses; and that it has taken thousands of years of pure 
intellectual development to attain a state in which the powers of 
nature can, through the human intellect, be made useful to man- 
kind, and add largely to-knowledge. Do not, therefore, get a 
wrong view of the faculties favolved a science, in the application 


* An address delivered to the Graduating Class of the Stevens Institute 
of Technology, on Thurzday, June 16th, 1904. 








of_the laws of nature, ra ap mechanics, and the powers of com- 

prehension which underlie engineering. There is still room for 

doubt—not debatable here—as to what constitutes liberal educa- 
tion. 

i! hope for the time when the spirit of engineering as found in 
ractice will form a more definite part of engineering education. 
his, I think, must come through thé professor keeping in close 

practical touca with the engineering world. There are various 
ways in which this may be accomplished, but I know of none better 
than by each professor doing a reasonable amount of practical 
work for commercial purposes. Under some conditions this may 
be consistently accomplished during a portion of his time, but I 
am inclined to think that eventually our professors will devote all 
their time to instruction while they teach and go periodically into 
the world, a few years at a time, for practice. Thus the pro- 
fessorial life would not be so exclusively educational, and our 
growing engineering institutions may be enabled to enlarge their 
faculties by the devotion to teaching of a portion of the time of 
men who are primarily engaged in commercial work. 

Now that you have your so-called education, what are you going 
to do with it? I cannot tell you, but I can suggest some points of 
view. 

Begin by forgetting yourself. All thought of self is some form 
of selfishness, and selfishness never produced anything better than 
more selfishness. It often breeds something worse. (Genius is all 
right in its way, but it will not do your work. Get a right idea of 
work. Remember that time is the essence of most things, and is 
not inconsistent with thoroughness. 

We hear much about opportunities. They are everywhere 
plentiful. Remember that your opportunity is the little one that 
lies squarely in front of you, not the large one which you hope to 
find further along Many a man is surrounded with opportunities 
who never seizes one. There are traditions that Adam, William 
Tell, and Sir Isaac Newton each had an affair with an apple, but 
with different results. 

Your first duty is always to that which lies across your path. The 
only step which you can take in advance is the next one. This 
leads to a simplicity of action which is commendable. Don’t 
ramble. 

The refinement of thought which is apt to follow high training 
often leads the mind to overlook simplicity and to even seek com- 
plexity. The wealth of modern appliances tends likewise ; and it 
is thus easy to acquire that over-refinement, often termed theo- 
retical, as against the simplicity which is called practical. 

From one point of view, all graduates can be divided into two 
classes—those who think their knowledge is a little long for their 
opportunities ; and those who think most anything is a little long 
for their knowledge. Both are apt to think that the knowledge 
they have acquired will become the essence of performance. You 
will soon find that knowledge hasn't much to do with effectiveness. 
It is necessary only as words are essential to the expression of 
thought. You will find knowledge a good tool, but not the vital 
force with which you perform. You will fall back upon human 
effort and action, and find that it is the human engine and not 
the knowledge-engine that does the work. 

Cultivate singleness of purpose. This is more important than 
you may think. It is intuitive with the comparatively ignorant, 
and often absent in the highly trained. We are frequently sur- 
prised at the great competency of the ignorant contractor or fore- 
man, on whom judgment is often passed by saying that he is a 
practical man and gets results. Analysis will show that his best 
quality is singleness of purpose, which leads him to vigorously do 
the one thing before him, without distraction following from 
knowing or thinking about too many other things. The broaden- 
ing power of education and training increases the range of con- 
templation, but unless the power of concentration is cultivated 
there follows a tendency to scatter instead of to acquire that 
singleness of purpose which leads to effective action. David Starr 
Jordan has said, ‘‘ The purpose of knowledge is action. But to 
refuse action is to secure time fcr the acquisition of more know- 
ledge. It is written in the very structure of the brain that <ach 
impression of the senses must brivg with it the impulse to act. 
To resist this impulse is to"destroy it. This lack of balance 
between knowledge and achievement is the main element in a form 
of ineffectiveness which, with various others, has heen uncritically 
called dezeneration.” Thus President Jordan shows how even 
much more than a little knowledge may be a dangerous thing. 
The highly-trained man therefore needs, as a complement to his 
training, unusual powers of concentration, in order that the virtuc 
of singleness of purpose may not be lost. This faculty a man must 
have or acquire himself. It is not in the books. It cannot be 
taught. It can only be suggested by precept and example. 

From directness of purpose naturally follows diligence in getting 
what you go after, and not being easily turned aside by resistance. 
When you are getting what you go after, get it all. Avoid the 
mediocrity of compromise. Be thorough and stand for full com- 
petency in everything, from main essentials to details, Just so far 
as education, assisted by concentration, contributes to singleness 
of purpose, it is useful, but where by length, breadth or depth it 
dilutes human effort, it lacks value. It is, therefore, not so much 
the question how much educational training you have as it is how 
you use it. Some can use a little with great effect, because their 
point of view is right; others scatter so badly that they cannot 
use their knowledge at all; while some distorted minds seem to 
have a faculty for misapplying a large amount of acquired know- 
ledge through complicated processes full of error. To be right, you 
must be 100 per cent. right. Charity may pardon human nature 
its percentage of delinquency, but this is a human matter. The 
laws of nature, mathematics, and engineering do not pardon any- 
thing. The man may therefore be absolved from censure, but bis 
work must stand the rigid test of inviolable law. Nor is it too 
much tosay that you must be right the first time. Much of our 
engineering is only done once, and it must be done right that once. 
A man who has learned by experience to do a thing deserves no 
credit for doing it right. He is then only a repeating machine. 
Real power is characterised by ability to perform right the first 
time that which a man never did before. Such performance 
involves the power to assimilate and adapt experiences, of more or 
less like or unlike kind, in a way to bring forth correct results. 
This is the true use cf experience, wherein a man is a thinking, 
active power, and not a mere repeater. 

Clearness of thought is an essential often lacking. This, too, 
follows from concentration and singleness of purpose. Many minds 
confuse themselves with a wealth of ideas, grading from the well- 
formed to hazy, indistinct conceptions. You can clear your mind 
by proper habits of thought. Train yourself to separate essentials 
and non-essentials, and confine your consideration to the essentials ; 
to distinguish between what you know and what you only vaguely 
surmise, clearly eliminating opinion from facts. Nothing is more 
helpful than conference with yourself, in which you determine what 
you think of your ownthoughts. This is aided by the moderate 
cultivation of system—thinking in an orderly manner, beginning 
at the beginning, ending at the end, and being sure to have a 
middle. Withthis there should be no slavery to system, but let 
each find his own logical way. 

Besides what are commonly known as ideas, men have intuitions 
—sometimes called impressions or opinions—which they cannot 
readily prove. These, I believe, are identical with reason, except 
that while reason is composed of a sequence of distinct ideas, cach 
capable of expression, intuitions follow from the capacity of the 
human mind to integrate small ideas and impressions, each of 
which is too small to stand alone, or to be readily expressed, but 
which integrated form a concrete mental impression, called an 
intuition, and which is of exactly the same character as reason, 
except that it is composed of smaller and almost intangible units. 
Do not, therefore, discard intuitions as inferior to reason. Analysis 
will sometimes develop intuition into an expressible logical 
thought. 

You have all had ideas and you will have more of them. Some 
ideas seem bigger than others, These mental forces, like other 
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forces, only do work when in motion. Hence, your ideas are only 
valuable when put into execution, and ‘this often requires more 
talent than to originate them. Some men‘seem to consider their 
ideas so good that they will execute themselves. 

A point of view is involved in the power to rationalise. This 
again is a thing which each man does for himself in his own best 
way, and its essence consists in asking one’s self whether the 
thing is reasonable. It is a great check upon error It applies 
equally to nearly everything of which engineering is composed, 
It is the power of the human mind, after performing in more or 
less systematic and conventional ways, to stand off and look at 
results and ask one’s self whether they are reasonable. One man 
will figure that certain material weighs 200 tons, and believe it. 
Another will say that there is something wrong in that, for it all 
came on two cars, 

Every young man comes sooner or later upon a dilemma, in 
which he is more or less drawn in opposite directions by his confi- 
dence on the one hand and timidity on the other; a desire to 
perform backed by the courage of his convictions, but on the 
other hand resisted by his inability to see his way through in 
orderly progression, to a desired end. This is about the time to 
show your nerve. Do not be dazed and baffled, but make a start. 
Use your wits and you will get somewhere, and if you cannot 
always see the end it will constantly get nearer and plainer when 
you go as far as you can see and then see how far you can go. 

Another point of view concerns engineering expression. This 
may be through designs, drawings, mathematical determinations, 
or words, and finally by work done. The lamest of these is words. 
All engineering is so non-literary in character that the use of 
language is too much neglected, leading to expressions that do not 
properly convey thought. In engineering, it is not rhetoric but 
diction that makes expression clear, and diction is best learned 
from the dictionary. It is well for a young engineer to cultivate 
his vocabulary, and learn to use-words in their right sense. They 
are then usually understood, even by those who have less know- 
ledge. A word of caution; however, against assuming that a lack 
of facility of expression can cloak an absence of knowing what you 
think. Engineering documents, specifications and letters are full 
of misstatements due to the careless use of language. Conciseness 
cannot be over-estimated. Brevity is desirable, but not at the 
expense of clearness. Conversely, a certain degree of facility 
should be acquired in reading the words of others. Some seem 
incapable of understanding plain language when spoken or written. 
Anyone persistently failing to understand the language of others 
has limitations needing correction. 

One of the worst attributes in engineering, and which is funda- 
mentally born of conceit, tends to fasten error, censure, and 
responsibility on others. There are times when a man needs to 
stand himself up in front of himself and ask, What is the matter 
with me? The capacity of any man to admit his own error and 
frailty of judgment is a measure of strength rather than weakness. 

Perhaps no personal attributes are of greater importance in the 
conduct of the business affairs of an engineering life than good 
cheer-and non-contentiousness, Not only because these are right 
and agreeable, but because they enable a man to work better, to 
be better understood, and they add weight to his opinions. 
There is a certain reasonable optimism of manner which makes 
a man and his ideas welcome, even though they must of necessity 
sometimes be critical. To vote aye and believe that things can 
be done makes a man helpful to others and to enterprises, Dis- 
content is not a sign of progression. 

Each of you probably has a preconceived notion of following 
some line of engineering. Be careful about your self-analysis. 
The field is large and has room for all of the various types of men, 
some of whom incline to constructive operations, others toward 
inventive, some to the contemplative. 
divisions, some tend towards professional and others trade work. 
No one can advise what is best for you. This you must find out for 
yourself. - I cannot help, however, a certain predilection in favour 
of a young man being just an engineer, and not any particular 
kind a an engineer—not specialising while too young, but develop- 
ing alo 
task within his general scope. 


In this, there is a deal in the 


point of view, and the man who believes he can apply himself in one |’ 


direction about-as well as another will come nearer doing it than 
one who thinks he cannot. 

When you start your practical work you will doubtless try to 
improve things. That is a legitimate purpose, if not overworked. 
I am not going to attempt to tell you what needs improvement, but 
the one improvement that most things need is in the line “of 
sufficiency. - You can think this over for yourself and apply it 
where it fits. 

There is another point of view seldom considered. It relates to 
environment and the power to vary. It is pertinent to engineer- 
ing. Man ascended through and exists under the laws of an 
organic evolution, which occurred almost entirely in early 
geological ages, under water, within a few miles of shore, under 
substantially constant temperature, constant pressure, and uniform 
food supply, and thus in ‘about the simplest possible environ- 
ment. It was caused, primarily, through the force known as the 
power to vary, and the reason that evolution spanned the space 
from the simple cell to the vertebrate animal in so short a time 
was that this power was not resisted by complex environment. 
When organisms emerged from the water to the more complex 
environment of the land, and as environment grew constantly 
more intricate, its resistance retarded evolution and resulted in 
fixation of species until ordinal evolution practically ceased. It is 
the complexity of the environment of the world that presses upon 
you and tries to hold you back from the exercise of your native 
power tc vary. A good environment is certainly less harmfully 


resistant than a bad one, but remember that environment is not a |: 


force. It is not a producer. You are the producer. What- 
ever be your power to vary, environment wiil only resist and 
reduce it. ; 

Therefore, remember that all the good you accomplish is going 
to come out of yourself. You cannot borrow it and you cannot 
make it out of that which has been poured into you by education 
or otherwise, All that you receive is only a certain quantity of 
knowledge, acquired by education, experience, or other training, 
which will have a certain influence upon what comes out of your- 
self as your own. It is the inherent capacity to perform with your 
own brain which will make you what you become, and not the 
mere transmission of that which you have acquired. Your know- 
ledge, therefore, is of little avail until you make it inherently a 
part of yourself through mental assimilation and utilisation. The 
clearer you comprehend these things, the more readily you can 
make use of them as against the process of mere acquirement with 
a vague motive that in some way or other what you acquire may 
be of benefit, or that environment will be the force that makes 
your talent effective. Some have gone through experience with- 
out acquiring it, and many a man who has received an education 
has not got any because he allowed it to be a thing apart from his 
personality and it slipped away. ; 








ALMANACS, DIARIES, &c. 


From the British Electric Transformer Company, Limited, 
Hayes, Middlesex, we have again received an elegantly bound 
copy of the 1905 Whitaker. It contains a few excellent illustra- 
tions of the company’s products. Messrs. Geipel and Lange have 
sent us a small pocket diary in which some useful engineering 
tables are included. The wall calendar which the firm of W. T. 
Glover and Co., Limited, has issued, is of the block variety with 
daily slips. The special feature of this publication is the reproduc- 
—_ re photographs of electrical engineers bearing the dates of 

eir births. 


Again, within all these |: 


iElectrolytic Preparation of Tin Paste,” an 





THE FARADAY SOCIETY. 


THE tenth ordinary meeting of the Faraday Society was held on 
Monday, December 19th, 1904, at the Institution of Electrical 
Engineers, Mr. J. Swinburne, Vice-president, occupying the 
chair. 

The minutes of the November meeting having been confirmed 
and signed, the Chairman announced that the Council had made 
the following nominations of officers and members of Council to 
serve during the coming year. The election will take place at the 
annual general meeting, to be held in February. 

President : Lord Kelvin, 0.M. Vice-presidents: Professor A. 
Crum Brown, F.R.S., Sir W.. Huggins, P.R.S., Sir Oliver Lodge, 
F.R.S., Dr. Ludwig Mond, F.R.S., Lord Rayleigh, O.M., Alex. 
Siemens, Pres, I.E.E., James Swinburne. Council: G. T. Beilby, 
Bertram Blount, W. R. Cooper, Sherard Cowper-Coles, Professor 
A. K. Huntington, Dr. R. A. Lehfeldt, W. Murray Morrison, Dr. 
W. S. Squire, Dr. O. J. Steinhart, Professor E, Wilson, 
Treasurer: Dr. F. Mollwo Perkin. 

M. Adolphe Minet communicated Part II. of his paper on 
‘*The Electric Furnace: its Origin, Transformation, and Applica- 
tions,” which was read in abstract by Mr. R. S. Hutton. In the 
first and introductory part of his paper, which was read before 
the Society on June 9th last, M. Minet showed that the historical 
development of the electric furnace falls into the three followi 
periods :—(1) Laboratory furnaces, 1808 to 1886; (2) industria 
furnaces, 1886 to 1890; (3) development of industrial applications 
from 1890 to the present day. The present instalment, after some 
preliminary general remarks on the electro-motive force, current 
densities, and yields, with arc furnaces and resistance furnaces 
respectively, proceeds to deal in detail with the evolution of the 
furnace during the first period. The subject is subdivided as 
follows :—(a) Original furnaces, namely, Davy’s arc, Pepys’ resist- 
ance furnace for the cementation of iron, and Davy’s and Napier’s 
cathode furnace ; (4) Electrolysis at high temperatures: the pro- 
duction of aluminium and its alloys, and the alkali and alkaline 
earth metals; (c) Miscellaneous furnaces, of which the most 
important are the early Despretz and Pichon furnaces, Berthelot’s 
electric ‘‘egg” for the synthesis of acetylene, Siemens’ and 
Huntington’s well-known steel and other furnaces, the Louis Clere 
furnace, interesting as the progenitor of the famous Moissan type, 
and Borchers’ resistance furnace. 

The paper, which is illustrated with diagrams of the principal 
furnaces alluded to in the text, closes with a bibliography covering 
the period dealt with. A final instalment will discuss the furnaces 
of the second and third periods. 

Mr. W. B. Clarke referred to the importance and difficulty of 
making temperature determinations of electric furnace processes, 
and expressed the hope that M. Minet would deal with that 
question in Part III. of his paper. 

Mr. L, Gasta handed round some “ siloxicon ”’—one of the newest 
products of the electric furnace—and described its properties. 
= Mr. E. Kilburn Scott—communicated—described some of his 
— in the early days of the manufacture of calcium car- 

ide. 


The Chairman described a novel type of furnace that he had 
once hit upon by accident, and which he thought might turn out 
to be useful. He was sending a current through fused barium 
chloride, and the temperature having been allowed to get too high 
the cast iron crucible melted and formed a fused mass that was kept 
together by an outer skin of solidified chloride. This suggested 
the use of a neutral substance like barium chloride for heating to a 
very high temperature alloys or metals which it was desired not to 
contaminate’ with impurities. 

Dr. F. Mollwo Perkin read a paper by himself and Mr. W. C. 
Prebble on the ‘‘ Electrolytic Analysis of Cobalt and Nickel.” 

Mr. F. Gelstharp presented two short — entitled ‘‘ The 

** Note on the Electro- 
lytic Recovery of Tin” respectively, which were read by the 


versatile lines, ready to turn his hand equally well to any Secretary, 








CATALOGUES. 


MirrLtees WAtTson Company, Limited, Glasgow.—This leafiet 
describes a jet condensing plant in use at the works of the Scottish 
Co-operative Wholesale Society, Limited, Glasgow, and is capable 
of dealing with 48,000 Ib. of exhaust steam per hour. 

STEWART AND LLoyDs, Limited, 41, Oswald-street, Glasgow.— 
This is a stiff cloth bound pamphlet, containing notes on Stewart's 
standard flanges, welded solid on pipes. This has proved a highly 
satisfactory, method of providing flanges on iron and steel pipes. 

PHa@NIx FounpRyY Company, Limited, Derby.—This catalogue 
contains iculars of the various kinds of engineering work for 
which this old-established firm has become prominent. TIllustra- 
tions are given of railways, bridges, buildings, and constructional 
engineering details. 

ErITH’s ENGINEERING CoMPANY, 70, Gracechurch-street, London. 
—A pamphlet on ‘‘Smoke Prevention Effected by Economical Com- 
bustion,” serves to introduce this firm’ssystem of underfeed stokers, 
The book contains considerable useful information on the im- 
portant subject of complete combustion of coal. 

JosEPH RICHMOND AND Co., Limited, 30, Kirby-street, Hatton 
Garden, E:C.—This is a portfolio containing large sized illustra- 
tions of lifts and cranes of all varieties. Electric passenger and 
goods lifts, hydraulic liftsand cranes, and manual and power-driven 
lifts are all illustrated and indexed in their various sections, 

FAIRBANKS Company, 78-80, City-road, E.C.—Catalogue No. 130 
is given up to Yale and Towne chain blocks of three types, viz., 


| differential, for occasional use ; duplex, for general use ; and triplex, 


for copstant use and economy. One interesting illustration shows 
a large electric mutor being quickly raised by a 16-ton triplex 
block by four men. 

CLAYTON AiR Compressor Works, 114-118, Liberty-street, New 


| York, U.S.A.—A 48-page pamphlet has been issued by this firm, 


which is devoted to air compressors and vacuum pumps, Over 
twenty types of machines are shown, including single and duplex, 
steam-driven, belt-driven, and electrically-operated machines. The 
air lift is also illustrated and described. 


Horace P, MARSHALL AND Co,, Leeds.—Catalogue of foundry 
machines of many kinds. The up-to-date modern foundry must 
contain a number of labour-saving appliances, such as pneuniatic 
hammers, and sand-rammers, core-making machines, &c., which 
only a few years ago were never heard of. This little book gives 
particulars of many well-tried machines of this kind. 


JOHN I, THORNYCROFT AND Co., Limited, Chiswick, Southampton, 
and Basingstoke.—This is one of the most effectively-produced 
catalogues which has come under our notice forsome time. It deals 
exclusively with steam wagons, of which the several types hitherto 
produced at Basingstoke are well illustrated. The book also con- 
tains illustrations of the works themselves, which our readers are 
acquainted with. 

Union Execrric Company, Limited, 151, Queen Victoria- 
street, London, E.C.—Enclosed arc lamps of the ‘‘EV” and 
‘““EVS” type are dealt with in this leaflet. The ‘“‘EV” lamps 
are made both single and double enclosed, and of two burn- 
ing hours, viz., 100 hours and 300 hours. In each case the 
remains of the positive carbons are used up when trimming as the 
negative carbons. With the 300-hour type a special arrangement 
has been introduced, securing a minimum consumption of carbons, 
and ensuring practically no deposit on the inner globes, The 
““EVS” type lap is specially constructed for burning in long 
series. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

Tue works have been laid off most of this week, and in many cases 
for the whole of the week, for the Christmas holidays, and with 
the exception of stocktaking and repairs little or nothing bas 
been done. After the welcome rest, however, business will be 
resumed, and there is every reason to anticipate a satisfactory 
period, as there is a good number of orders on the books, and the 
general tone is hopeful. ’ ; 

The year 1904 has been a quiet period for the engineering and 
iron and coal trades of this district. it has constituted the latter 

rt of a trade depression, which has lasted three or fonr years, 

But the closing months have seen considerable improvement, and 

there are indications that a trade revival has set in. The 

news of great activity in the United States has helped 
the improvement in the Midlands latterly, although  over- 
production out there would probably lead to a recurrence 
of the inevitable “dumping.” Staffordshire cinder forge pig iron, 
which opened the year at 47s. 6d., closes it at 42s., or a decline of 

53. 6d.; part mine has declined during the twelve months from 

493, 6d. to 46s., or a drop of 3s, 6d.; all mine ordinary, which was 

then 60s. to 65s., is now ss. to 60s., or a drop of 5s.; but best is 

still 75s. to 80s., or the same as then; and cold blast is still un- 
changed at 95s. to 100s. Northamptons, which were 45s, 6d. to 
47s 6d., are now 423. to 43s., ora drop of between 3s. 6d. to 4s, 6d.; 

Derbyshires, which were 47s. 6d, to 48s, 6d., are now 44s. to 45s., 

or a decline of 3s, 6d.; whilst Lincolns, which were 50s. 1d , are 

now 5ls. 7d., or a rise of 1s, 6d.—being the only class of pig iron 
in which quotations are higher now than when the year opened. 

In the manufactured iron trade the demand for galvanised 
corrugated sheets has been good throughout the twelve months 
from South America, India, and Australia, and this has made up 
for a falling off in the continental and South African trade. The 
quotation for galvanised corrugated sheets of 24 gauge, f.o b. 
Liverpool, when 1904 opened was £10 10s. to £10 15s , and at the 
close of the year they are being quoted at the same figures. Prior 
to November 10th they had been quoted for some time at £10 ds, 
to £10 10s., but on that date another 5s. was put on in consequence 
of the continued advance in spelter. Marked bars opened the 
year at £8 10s., but on January 14th 10s. was taken off, leaving them 
at £8, at which they have remained ever since, Common un- 
marked bars, which opened the year at £6 to £6 5s., are being 
quoted as 1904 closes at 5s. under those figures. The recent 
Seohion to maintain the Midland Iron and Steel Wages Board has 
been one of the chief events in the year in the manufactured iron 
trade so far as the relations between employers and employed 
are concerned. i 

In the steel trade most descriptions are being quoted the same 
at the present time as they were when the year opened, namely :— 
Bessemer billets, £4 5s. to £4 7s. 6d.; Siemens, £4 12s, 6d. to 
£4 15s.; and mild steel bars, £6 to £6 5s. But girder plates at 
£6 to £6 2s. 6d. are an improvement of half-a-crown upon January 
rates. On the other hand, angles, at £5 5s. to £5 10s , are, as 
regards the higher of these two figures, a decline of 2s. 6d. since 
the year opened. A great deal of competition from the Continent 
and from America marked the spring and summer. : ; 

Activity seems likely to characterise the Midland engineering 
trades during the early portion of the New Year, as there is a 
considerable amount of work in course of execution, and on order. 
The electrical and hydraulic branches have been busy throughout 
the twelve months, especially the former, and the railway carriage 
and wagon building firms have been well engaged both on railway 
and tramway necessities, and will probably continue so for some 
time. The motor car building trade has been busy, but the cycle 
trade has been only sa ayy Z employed, and prices have had to 
face serious cutting. ge tool makers have n well engaged 
on South Ameri¢an account, and moderately for South Africa and 
the West Indies. In the tube trade there has been a great deal 
of competition from Germany, Scotland, and America; some 
Midland firms have been active both on home and foreign orders, 
but others have been only quiet. \ 

The Birmingham Chamber of Commerce has been co-operating 
with other chambers throughout the year on the question of rail- 
way rates and charges, and although no very definite results can 
as yet be pointed to, yet it is believed that the attitude of the 
traders will have a good influence by modifying future imposi- 
tions, 

Theappointment of Professor Kapp to Birmingham hasoccasioned 
much satisfaction in Midland engineering circles. He has twice 
been the recipient of the Telford premium and medal. He first 
came to England in 1875, and was appointed engineer to Messrs. 
Crompton’s works at Chelmsford in 1852. In 1885 he reada notable 
paper before the Institution of Civil Engineers, at which time it was 
sm possible to buy a dynamo to light 60 incandescent lamps 
of 16 candle-power each. In that year he joined Mr. Allen, now 
the well-known manufacturing engineer, with works at Bedford, 
and the early dynamos of that firm were made to Mr. Kapp’s 
designs. In 1894 he left England to become secretary toa German 
technical society, editing, at the same time, one of the German 
electrical publications, and he is now lecturing at the Charlotten- 
berg Technical School. 











NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Manchester. —The year closes better than was generally expected, 
judging from the outlook a few months ago, when the cotton 
industry in Lancashire was quite stagnant, and even up to within 
the past two or three months trade was of an indifferent character. 
The engineering, electrical, and tool-making departments have 
enjoyed fair vogue, but makers of textile machinery again complain 
of slackness of trade. In Manchester, Oldham, and Bolton this 
department is reported much worse than it was a year ago, though 
smiths and strikers had fair employment. The nut and bolt trade 
still continues depressed. a 

In pig iron there is a better feeling, and additional furnaces are 
reported to have been “blown” in in the North and Midlands. 
The striking feature of the week in this department was the sensa- 
tional advance in Middlesbrough warrants, causing great firmness 
to rule in this centre. Indeed, quotations were withdrawn early 
on in the week, and makers would only consider the sale of small 
lots at an advance of 6d. to 1s on previous rates, ~ Merchants took 
advantage in many cases to cover their forward requirements to 
some extent. } ‘ 

The attendance on Change on Tuesday was very fair consider- 
ing the season, although it could not be said that a large amount of 
business was put through ; and, except for finished iron and steel, 
quotations must be regarded as purely nominal. Owing to the 
advance in warrants there was more doing in Scotch pig iron, and 
the outlook is very promising, seeing that at the beginning of the 

ear thousands of tons were being landed from America at the 

anchester docks. Makers meantime continue well sold, and 
quotations are about as follows :—Lancashire ‘No. 3 foundry, 53s. 
to 53s. 6d.; Lincolnshire No. 3, 51s, to 52s.; Derbyshire No, 3, 52s, 
to 53s.; Staffordshire No. 3, 52s.; Middlesbrough open brands 
nominally 55s. 10d.. to 56s,.10d., with named about 6d. more. 
Scotch: Gartsherrie,’ 57s.- 9d. to 58s, .6d.; Glengarnock, 
56s. to 56s, 6d.; Eglinton, 55s. 6d. to 55s. 9d., delivered 
Manchester, Scotch, delivered Heysham: Gartsherrie, 55s. 6d. 
to 56s.; Glengarnock, 54s. 6d. to 54s, 9d. ; _— 53s. to 
58s. 6d. For forge iron there is little inquiry. neashire, 50s. ; 
Derbyshire, 47s, to 48s.; Lincolnshire, 49s. to 49s, 8d., delivered 
Manchester. 

Finished iron and steel do not call for much comment, but there 
is a very hopeful feeling amongst holders, in view of a probable 
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advance in certain quarters owing to the increased price of the 
pig iron. Staffordshire bars are firm, £6 5s. to £6 7s. 6d.; Lan- 
cashire and Yorkshire bars, £6 2s, 6d to £6 5s., delivered stations ; 
boiler plates, £6 17s. 6d.; hoops, £6 17s, 6d. to £7 2s, 6d. ; sheets, 
ordinary, £7 5s,; ditto C.R. and C.A., £7 5s. to £8, delivered Man- 
chester ; steel bars, £6 to £6 2s. 6d.; English billets, £4 10s. to 
£4 12s, 6d. ; German, £4 5s. to £4 7s. 6d.; hoops, £7 5s. 

Raw copper remains very firm, but the demand for the manu- 
factured article is quiet, Sheets, £78 to £80 per ton; seamless 
copper tubes, 10d.; ditto, brass, 8d,; rolled brass, 74d.; copper 
wire, 9d.; brass wire, 7}d. per lb, 

The fog greatly affected the movement in the coal market, and 
thousands of miners were for two or three days in enforced idleness, 
owing to the stoppage of traffic by the railway companies, and 
deliveries have been short, copemeile in house coal, For shipment 
also trade has been on per Then sera: he small scale, For engine slack 
the demand continues good, but for steam and manufacturing coal 
there is only an average request. Ordinary quotations are :—Best 
coal for domestic purposes, 13s, to 14s.; seconds, 12s. to 13s.; 
common, 9s, to 10s,; steam and forge coal, best, 8s, 3d. to 8s. 9d.; 
best engine slack, 7s. 6d. to 8s.; medium, 6s. to 6s, 9d.; common, 
4s, 3d. to 5s, at the - Screened coal, 9s. 3d. to 9s. 9d.; un- 
screened, 8s, 9d. to 9s, 2d. delivered Manchester Ship Canal. 

Barrow.—There are better indications all round in the hematite 
pig iron trade, and although at the moment the demand is quieter 
on account of the holidays, it is known that consumers of iron will 
require fuller deliveries in the New Year than they have been 
taking of late. Makers for the most part are more fully sold 
forward than for some time past, and they feel encouraged to put 
additional furnaces in blast, and are preparing others for early re- 
lighting if the state of the market justifies that course. Prices are 
firmer and higher at 57s. 6d. net f.o.b. for mixed Bessemer 
numbers, while warrant iron is at 57s. sellers at a month net cash, 
buyers 6d. less, The most remarkable thing in the present position 
is that warrant iron stocks are not being dealt in. They have 
stood at 12,342 tons for some weeks past. It might reasonably 
have been expected that these would be cleared with the improve- 
ment in prices which has set in, Warrants now-a-days are a 
negligible quantity ; they are held in too small a bulk to exerciso 
any influence on the uys and downs of the market, and have ceased 
to be speculative, There are now 28 furnaces in blast in the 
district, and it is expected this number will be increased to 30 
early in the New Year. 

Iron ore is in better demand, and the inquiries for deliveries in 
the New Yearis much stronger than they have been (Good average 
sorts are at 8s. 9d. per ton net at mines. Spanish ores are being 
imported more freely, and prices are a shade higher at 10s, to 11s, 
per ton net at West Coast ports. 

The steel works in the district are stopped for the holidays, but 
makers have some fair orders to start the New Year with. The 
mills in the district are capable of turning out 11,000 tons a week, 
so that a pretty active market is required to keep them going, 
especially in view of the fact that other British makers have also a 
large producing capacity, while foreign makers produce much 
more steel than they did. Heavy rails are at 90s. per ton, but it 
is expected the operations of the International Rail Pool will 
ultimately lift — to 110s. per ton. Light rails are quiet. 
Tram rails are doing a slow busi Merchant steel is depressed. 
Heavy steel castings are in small request. 

Shipbuilders have booked no new orders, The preliminary 
trials of the British scout Sentinel, the first of its class, have 
Lon gg highly successful, and the official trials are fixed for next 
week, 

The Furness Railway Company has commenced to run a rail 
motor car on the Lakeside branch. It is capable of carrying fifty 
passengers, and is worked by steam. 

Shipping is only moderately active. Last week’s exports in- 
cluded 2670 tons of pig iron and 10,119 tons of steel, a total of 
12,789 tons, in contrast with 8170 tons in the corresponding week 
of last year, an increase of 4619 tons. 

Coal quiet. The demand for blast furnace coke is increasing. 











THE SHEFFIELD DISTRICT, 
(from our own Correspondent.) 


Work was practical] pended last Saturday for the week, 
and the holidays appear, in spite of the fog, to have been enjoyed 
with as much zest as ever. Although the offices in several of the 
large establishments were re-opened on Wednesday morning, there 
was practically nothing done in the works except in very special 
cases, and operations will not be resumed until next week. In the 
South Yorkshire coalfield the holidays have not been so extended, 
operations rece ing in several instances on the 29th inst. 

The year closed with a very firm demand for domestic fuel, but 
the exceptionally severe fog disorganised the railway service and 
prevented deliverics ; the collieries were, therefore, unable to get 
rid of the full wagons, or obtain supplies of empties. House coal 
values are firmer, Barnsley house making from 10s. 6d. to 11s. per 
ton at the pits, secondary grades having also advanced in propor- 
tion. The steam coal market is in an unsettled condition, owing 
to the locomotive fuel contracts being still under suspense, The 
companies, it will be remembered, tendered at 8s. 6d.; this rate 
was declined by the railway companies, who offered 8s, The 
colliery owners placed revised tenders at 8s, 3d. per ton. Up to 
the time of writing no arrangement has been come to. Coke 
keeps slightly firmer, best washed samples being now quoted at 
from 10s, to 10s. 6d. per ton, but the ordinary market value is 
about 9s. 6d. per ton. Heavy deliveries are being made in gas 
coal, owing to the exceptional climatic conditions, and small coal 
maintains the ini} rovement formerly reported. 

The South Yorkshire coal trade for 1904 has been good with 
regard to volume, but unsatisfactory in respect of value. Prices 
have been drooping, and the working results are disappointing, 
such pits as have worked out their best seams and have relied on 
thinner and deeper coal, having had most difficulty to contend 
with, the expenses of working being greater and the profits less. 
The more important firms, however, have had a fairly satisfactory 
year, and even with trade at its worst were able to give their men 
four days’ work per week, When the returns are available for the 
whole year, it will be found that the South Yorkshire output has 
been very large. With regard to steam coal, the business done 
with Hull for the eleven months ended 30th of November shows a 
weight of 3,271,648 tons, as compared with 3,166,384 tons for the 
eleven months of 1903. These figures exhibit the largest business 
done with the great Yorkshire port since 1900. 

In house coal the year opened with a good trade doing at from 
lls, to 12s, per ton at the pit mouth. During the summer quota- 
tions went down to 9s, per ton. At the end of September the 
coalowners announced a shilling per ton advance, but this was not 
maintained longer than about the middle of October, and December 
quotations for best Barnsjey house coal are from 10s. 6d. to 11s. per 
ton. Small coal has been in indifferent demand during most of the 
year, through bad trade in the local glass bottle trade, the short 
time in the Lancashire cotton mills, and other causes ; but during 
the autumn a — for the better set in, owing to cheaper cotton 
and the placing of large orders on Japanese and Russian account 
with Lancashire and Yorkshire mills, Good slack now makes 
about 6s, per ton, and secondary qualities 3s, 6d. to 4s, 6d. per 
ton 








The iron market has been most unsatisfactory throughout nearly 
the whole of the year. At the opening of 1904 the stocks in hand 
were heavy, and were slow in moving. In December, 1903, West 
Coast hematites were quoted at 65s. a ton, East Coast at 58s. In 
February, 1904, West t hematites had fallen to 63s., and East 
Coast remained at the old figure; but in April a slight improve- 
ment was visible, West Coast having advanced to 64s., and East 


Coast to 59s.; in July, West Coast were 6d. better, East Coast 
being unchanged, 


In September the improvement in West Coast 








had been lost, the quotation having returned to 63s., while East 
Coast had weakened to 57s. 6d. The closing month of the year 
finds West Coast hematites at 66s. a ton, and East Coast at 61s. 
In Lincolnshire foundry the price in February was 45s. 6d ; Lin- 
colnshire forge iron, 44s.; in April, Lincolnshire foundry was 463., 
and forge 44s. 6d.; July found the former at 46s., but forge had 
fallen to 44s.; and in September there was a further fall, in foundry 
to 45s., and in forge to43s. December, however, brought a decided 
improvement, foundry rising to 49s, and forge to 46s. 6d. Derby- 
shire irons have been obtainable on easier terms, 

In the steel trade the principal business feature has been the 
continued demand for fast-cutting special steels, the use of which 
has been increasingly recognised in the engineering world. There 
are stated to be more than thirty brands of this steel made in 
Sheffield, a large market for which is found in the United States. 
One indirect result of its ter use is its favourable effect upon 
heavy machine tools, which are chiefly made in this country, as 
against the light machine tools, which are largely of American 
manufacture. The Bessemer and Si artin b hes have 
been rather more active than crucible steel, except in the 
speciality mentioned. Bessemer billets and slabs have ranged from 

6 5s. to £6 10s., and Siemens billets from £7 5s. upwards accord- 
ing to quality. 

Importers of Swedish material have found this year very quiet, 
the diminished production of crucible steel, owing to the growing use 
of the — hard steels, having lessened the call for Swedish iron 
and steel. 

The orders for military material received in Sheffield during this 
year have not been so large as usual, In 1903 the British 
Admiralty placed orders for armour plates with Sheffield manufac- 
turers for five battleships and one cruiser, with extra casemates 
for H.M.S. Terrible and Royal Sovereign. This year armour has 
been ordered for three battleships—Hibernia, Britannia and Africa 
—building in the Government dockyards at Devonport, Ports- 
mouth and Chatham. The weight was about 6 tons. In 
August further orders, for about 1600 tons each, were given to two 
of the Sheffield firms for the three battleships named, and for the 
cruiser Natal, building at Barrow. The total weight for 1904 is 
therefore under 10, tons—work which any one of the three 
armour manufacturers in our city could complete within the year. 
For the Britannia and Hibernia the armour required is for the 
citadel, battery, barbette, conning tower, gun shield, port, and 
after-end protection; for the Africa, citadel, battery, barbette, 
conning tower, port, and after-end protection. For the cruiser 
Natal the Admiralty ordered armour for the citadel, battery, 
barbette, conning tower, and gun shield. 

The re-armament of the British artillery will bring some good 
work to Sheffield in 1905. Messrs. Vickers, Sons, and Maxim, 
Limited, and Messrs, Cammell, Laird and Co., Limited, are the 
firms chiefly concerned. The bulk of the:work to be done by 
Messrs. Cammell, Laird and Co., will go to their Coventry 
establishment, but that to be executed by Messrs. Vickers, Sons, 
and Maxim, will be chiefly done at Sheffield. The former 
firm, and Sir W. G. Armstrong, Whitworth and Co., have 
already received orders for these field guns. The order for the 
ten submarines, of course, will benefit the Barrow workpeople 
more than those of Sheffield, although part of the work will concern 
the departments at the river Don Works. There has been very 
little doing in projectiles during the year. 

The lighter Sheffield trades, mere especially cutlery, silver, and 
plated goods, have been far from brisk, although several of the 
larger houses had a fair amount of work for their employés, and 
report a very good Christmasand New Yeardemand. A difficulty, 

etting more acute with every sale, is the extraordinary advance 
in ivory, owing to the abnormally heavy buying on American 
account, Other hafting materials have also risen in value. 











NORTH OF ENGLAND. 
(From our own Correspondent.) 


THOUGH, on account of the holidays, r business has been 
quiet this week, there has been a good deal of excitement with 
regard to Cleveland warrants, speculation in which has been 
further stimulated by the optimistic reports from the United 
States, where the improvement that has appeared in the iron and 
steel trades appears to a great extent to be genuine. In the 
spring and summer of this ry’ traders on this side were in fear 
that American pig iron would be invading our home markets, or, 
at any rate, neutral market. The news lately received has caused 
this fear to die out, and in its place the expectation has sprung up 
that the Americans in the coming year will become as good buyers 
of British pis iron as they were in 1902 and 1903, for it is believed 
that the demand for American pig iron will exceed the supply. 
Agents of some American houses have been in this district within 
the last fortnight, and one of the principal London firms, which 
did a large business on American account two years, is again buy- 
ing, it is believed on the same account. Certainly some Cleveland 
pig iron has within the last few days been sold for early delivery 
to American consumers ; indeed, the steamer is already chartered 
for carrying the first portion. There is also on order several 
thousand tons of spiegel iron for shipment from Middlesbrough to 
America. 

The attention of speculators in Cleveland warrants is chiefly 
directed at present to American influences, and these have served 
to push / i up higher than ever, 50s. cash being reached ; 
indeed, 50s. 94d. was to be obtained on Tuesday, or more than has 
been age for nearly two years. That was 9s. 14d. per ton 
above the minimum price of the ro, that being reported in 
January. But the point from which the present upward move- 
ment started was 42s, 3d.; 43s, was attained in September ; 44s. 
in October ; 45s. on November 3rd ; 46s. on November 4th ; 47s. 
on November 25th ; 48s. on November 28th ; 49s. on December 
22nd ; and 50s. on December 27th. Experienced traders believe 
that prices will continue to go up, especially as they have been 
rising in what is practically a holiday week. Speculators are 
coming forward in greater numbers to operate in warrants, but 
they are not confining themselves to these, as they are also buying 
shares in our leading iron and steel companies, and the market 
values of these have gone up considerably, more particularly the 
shares of North-East of England and Sheffield concerns. 

On Tuesday 50s. 9d. cash per ton was obtainable for Cleveland 
warrants, and at Wednesday’s ciose 50s. 24d. Cleveland makers 
have put up the price of No, 3 to 493. 6d. per ton, but one brand 
has actually realised 50s, Asa rule consumers are not prepared 
to give either of these prices. The lower qualities are not so 
sensitive to the fluctuations in warrants, and they have gone up 
very little, indeed they are relatively much cheaper than No. 3. 
Thus No, 4 foundry can be bought at 46s. 6d.; No. 4 forge at 
45s. 3d.; mottled at 44s. 3d.; and white at 43s. 3d. Cleveland 
warrants are inordinately high compared with both Scotch and 
hematite iron. Holders of Scotch warrantsin the ordinary course 
of the market would be able to get 7s. per ton more for Scotch 
than for Cleveland warrants, but a difference of 3s. 6d. per ton is 
all that is reported. 

The prospects are better for hematite iron makers, and prices 
move up, but at a much less rapid rate than is reported in con- 
nection with Cleveland No. 3 iron, the total advance in hematite 
being 4s. 6d., against over 9s. in Cleveland, but the improvement 
in the former is due to an actual improvement in the consumption 
demand, whereas the rise in Cleveland warrants has been chiefly 
induced by speculation. Mixed numbers of East Coast hematite 
pig iron are realising 54s, oy ton, but to be on an equality with 
Cleveland No, 3 fully 5s. 6d. more should be realised. Rubio ore 
becomes dearer, and 15s. 6d. per ton c.i.f. Tees has now to be 
paid, though it must be stated that ee not at present 
prepared togive it, and buying is practically at a standstill. 

he shipments of pig iron from the Cleveland district duri 
December have been somewhat more satisfactory than were look 


for. Up to 28th they reached 66,102 tons, against 62,802 tons in 
November, and 65,985 tons in December, 1903, to 28th. There 
can be no question that the exports for 1904 have been the 
smallest that have been reported for ten years—they will fall short 
of the 1903 exports by 17 per cent. At the same time stocks have 
increased very heavily, and of Cleveland iron in Connal’s stores 
there is more than has been reported at any time during the last 
ten years. At the close of 1903 the stock was 99,953 tons, at 
July 6th it was only 78,013 tons, the smallest quantity for several 
years, but at December 28th there was 186,018 tons, an increase 
of 36,418 tons tor the month, or 1500 tons per working day. Such an 
increase as this is unprecedented, and it is mainly brought about by 
the gamble in warrants. Every available ton of iron is sent into 
the public warrant stores, as a better price can be got for warrants 
than for makers’ iron. 

At the Lackenby Ironworks, Middlesbrough, plant is being laid 
down for the manufacture of slag wool. 

The Cleveland Ironstone Miners’ Association has under con- 
sideration the appointment of a third permanent official, the 
Executive Council having decided that the work is too arduous for 
Mr. Joseph Toyn, the agent, and Mr. G. B. Hobbs, the secretary, 
seeing that there are nearly 7000 members. The general body of 
miners are to vote on the question of Mr. William Stephens, the 
treasurer, being appointed the third permanent official, he to 
devote the whole of his time to the business of the association. 

From next Monday Mr. Arthur Sladden, the secretary of the 
South Durham Steel and Iron Company, Stockton, will also under- 
take the duties of secretary of the allied concern—the Cargo Fleet 
Iron Company, and the general business offices of the latter com- 

ny will be moved to the Moor Works, Stockton, from the Royal 

xchange, Middlesbrough, where they have been for thirty-six 
years, ever since the Exchange was opened. Mr. J. J. Burton, 
who has been connected with the Cargo Fleet Iron Company for 
thirty-six years, having occupied the position of secretary since 
the company was made a limited liability concern twenty-two 
years ago, has resigned that appointment in order to act as 
assistant managing director, and will take special charge of the 
ironstone mines, limestone quarries, coke ovens, and blast fur- 
naces. Mr. Burton continues as managing director of the Tees 
Furnace Company, Limited, who are the owners of the Lackenby 
Ironworks. 

The d d for finished iron and steel generally shows some 
improvement, and in some branches the manufacturers are fairly 
on supplied with orders for execution next quarter. Thus, 
prices are firmer, more especially those for materials required by 
shipbuilders, who are fairly off in this district. Orders for new 
steamers are being secured. Messrs. Constantine, Pickering and 
Co., of Middlesbrough, have ordered two cargo steamers, one of 
5400 tons, to be built on the Tyne, and one of 6000 tons on the 
Tees; the engines for both are to be constructed on the Tees. 
For steel ship plates, £5 15s., less 24 per cent., is the price ; and 
for iron ship plates £6, less 24 per cent. Steel ship angles are at 
£5 5s., and iron ship angles at £6 2s. 6d., both less 24 per cent.. 
,Some improvement is expected in the steel rail trade. 

With respect to the death of Sir Lowthian Bell, Bart., F.R.S., 
it may be stated that a memorial service was held on Friday at 
the parish church, Middlesbrough, at the same time as the funeral 
at East Rounton. This was very largely attended by the leading 
commercial men on Teesside and Tyneside. The Durham College 
of Science was represented by Lord Armstrong, Professor Bedson, 
and Mr, F. H. Pruen, secretary. The Dean of Durham—Dr. 
Kitchin—delivered a most able and appropriate address, in which 
he sketched Sir Lowthian’s career. The ing has communicated 
to the family of the late baronet the expression of his sincere 
sympathy. 

Mr. T. R. Blumer, shipbuilder, has retired from the firm of 
Blumerand Co., Sunderland, and from business altogether, in order 
to devote his time and powers to the work of the men’s Bible class, 
~— he founded in Sunderland, a class which has a membership 
of 770. 

The joiners and drillers at the shipyards on the Wear did not 
accept the recent general arrangement for a reduction of wages, 
but have had their cases considered separately, the question 
being referred to arbitration. Mr. Friend Lamb was the arbitra- 
tor. The employers claimed 1s. 6d. per week reduetion on time 
rates and 5 per cent. on piecework. The decision is a reduction 
of 5 per cent. on piecework, but only 1s. on time rates. 

Wages of steel millmen at Consett and other plate mills, which 
are regulated by the Consett sliding-scale, will not be altered in 
the first quarter of 1905, there being so little change in the realised 
price of steel plates. There has been no alteration in wages at 
these mills since March, 1903. 

In the coal trade a rather slack time is reported, but that is looked 
for at this period of the year, and there is no material falling off in 
prices. Coke has not risen aay further, and, generally, medium 
qualities can be bought at 14s. 9d. per ton, delivered at the fur- 
naces on Teeside. 











NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THERE has been practically little doing in the Scotch pig iron 
trade. While Christmas is not held so thoroughly as in the South, 
itis every year becoming more of a holiday ; and indeed our 
holidays are getting prolonged, owing to the fact that, at the time 
of writing, we are entering upon the New Year holiday, which will 
extend over the greater part of next week. In some cases works 
will be closed for nearly a fortnight. 

The Glasgow pig iron market was closed on Monday, and when 
it re-opened on Tuesday there was a brisk demand for warrants, 
which sent up prices further ; but after considerable buying, a 
portion of the advance was lost. Business was done in Cleveland 
warrants from 49s. 74d. to 50s. 4d. cash, 49s. 104d. to 50s. 8s. for 
delivery from ten to twenty-seven days, and 49s, 104d. to 51s, 1d. 
one month. Scotch warrants were quoted 54s., and Cumberland 
hematite 57s. 6d. per ton. 

There has been a moderate demand for Scotch hematite pigs, 
which are quoted by merchants 58s, 6d. for delivery at the West 
of Scotland steel works. 

The prices of Scotch makers’ iron are in a number of cases 6d. 
to 1s. higher than last week. G.M.B., f.o.b. at Glasgow, No. 1, 
is quoted 55s.; No. 3, 52s.; Carnbroe, No. 1, 56s.; No. 3, 53s.; 
Clyde, No. 1, 58s.; No. 3, 53s.; Langloan, No. 1, 64s.; No. 3, 
54s.; Gartsherrie, Summerlee, and Calder, Nos. 1, 58s. 6d.; 
Nos. 3, 53s. 6d.; Coltness, No. 1, 64s.; No. 3, 54s. 6d.; Glengar- 
nock, at Ardrossan, No. 1, 58s. 6d.; No. 3, 53s. 6d.; Eglinton, 
at Ardrossan or Troon, No. 1, 54s.; No. 3, 51s. 6d.; Dalmel- 
lington at Ayr, No. 1, 53s. 6d.; No. 3, 51s.; Shotts, at Leith, 
No. 1, 58s. 6d.; No. 3, 53s. 6d.; Carron, at Grangemouth, No. 1, 
58s. 6d.; No. 3, 53s. 6d. per ton. 

There are 85 furnaces in blast in Scotland, compared with the 
same number at this time last year, and of the total 41 are 
making ordinary, 38 hematite, and six basic iron. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 6905 tons, compared with 3312 in the corresponding 
week of last year, showing an increase of 3593 tons. The total 
shipments since the beginning of the year to date are 274,147 
tons, being 37,379 less than in 1903. 

The arrivals of Middlesbrough pigs at Grangemouth were 8780 
tons, against 10,751 in the corresponding week, showing a decrease 
of 1971 tons. The aggregate imports of this class of iron forthe 
year to date have been 481,275 tons, and there is a total decrease, 
compared with last year, of 97,554 tons. 

The finished iron and steel trades have been quiet as regards 
the demand, but the works were generally well employed finishing 
off urgent orders before the holiday. 

There has been a fair business in the coal trade, household coal 
being in special demand for home consumption at steady prices, 








The shipments of coal from the Scottish ports are 10, tons 
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better than in the corresponding week of last year, but they are 
8000 tons less than in the preceding week. In the last few days, 
however, a considerable fleet of vessels have been loading with 
the object of getting clear away before the holidays. There is 
no change this week in the prices of shipping coal. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


FRoM a glimpse obtained of the statistics of the year's trade in 
iron and steel, and in coal, it is evident that totals will be satis- 
factory. It is too early yet to give precise figures, but during the 
year, up to the end of November, the despatch of iron and steel 
from Cardiff amounted to 45,453 tons; from Newport, Mon, 
17,635 tons; and from Swansea, 18,857 tons. During the same 
period Cardiff sent away in round numbers 16 million tons of coal, 
Newport nearly 4 millions, Swansea close upon 2 millions, Port Talbot 
nearly 1 million, Neath 260,000 tons, and Llanelly 306,000 tons, 
so that there was a grand total in coal shipments exceeding 
24 million tons. The allied industries figured well :—Cardiff 
shipped 40,000 tons coke, and 431,000 tons patent fuel ; Newport 
17,635,000 tons coke, 47,622 tons patent fuel; Swansea 537,382 tons 
patent fuel, and 19,369 coke. Taking Cardiff ports alone a record 
is established, shipment coal, &c., being 20,929,000 against 
20,272,465 for 1903. 

A pleasing surprise is shown by the progressive business at Port 
Talbot, from which 13,000 tons coke and 112,000 tons patent fuel 
were shipped. 

The “war item” of coal from Cardiff is about 1} million tons to 
two million tons, 

Speculation is rife at Milford Haven as to the correctness of 
certain rumours by influential London journalists that it is 
probable estimates will appear shortly for a dry dock at Pembroke 
Dockyard. The Warrior, which was launched last spring, is 
expected soon to be ready, and the slips are being got ready for 
a still more powerful cruiser—the Defiance. This, as cited, will 
make the fifth contribution of Wales to the naval power of the 
kingdom, and if dry docks are formed the future promises large 
accessions, which will also aid the iron and steel trade. 

In connection with the electric power supply of South Wales 
it is stated that the company will a the Carmarthen 
Company. 

In reference to the important contract, now concluded between 
Cardiff shippers and the Transatlantique, I learn that the Cam- 
brian, which invariably figures in big deals, obtained 10,000 tons 
for 13s. 3d., less the usual deduction ; Insole, 50,000 tons ; Ocean, 
10,000, 13s. 3d. first-class brands ; Great Western and Universal, 
25,000 tons, cash. All of the coal was not first large Admiralties. 
Another French company—the Chofeurs Réunies—placed a con- 
tract yen for 70,000 tons at 12s. 11d. 

With colliers enjoying three days’ relaxation, and large numbers 
occupied on revival meetings, and dock offices thinly attended, 
there is not much to place in evidence of the work of the week, 
and anything like active business is only expected to date from 
Thursday. Last week there was a fair rush to clear, and it was 
noticeable at Cardiff on Saturday that four steamers left coal 
laden for Hongkong, the ‘o totalling 18,700 tons. The week 
opened with few clearances, but one was again for Hongkong. 

The latest reports from the Exchange, Cardiff, represent the 
coal trade as likely to be buoyant through the first weeks of the 
new year; that being the.conclusion from business placed, and 
inquiries. Little change has occurred in dry coals, small steam, 
or in Monmouthshire semi-bituminous. House coal is steadily 
rising in tone, and a satisfactory character remains with patent 
fuel. Last week, Swansea, which retains premier position in 
exports of this make, despatched 10,465 tons, but the coal ship- 
ment, owing to fogs, barely exceeded 30,000 tons, of which France 
took a third. 

The latest quotations at Cardiff last week may be taken as an 
indication of current prices this; best large steam at 13s. 3d. to 
13s. 6d.; best seconds, 12s, 6d. to 13s.; ordinary seconds, lls, 6d. 
to 12s.; drys, 11s. 9d. to 12s. 3d.; best smalls, 7s. to 7s. 3d.; 
best ordinaries, 6s. to 6s. 6d.; seconds, 5s. 6d. to 6s.; inferiors, 
including drys, 5s. to 5s, 3d.; best households, 16s. 6d. to 17s.; 
ordinaries and inferiors ranging from 10s. 6d. to 13s. 6d.; No. 2 
Rhondda, 9s. 9d.; No. 3, 13s. 3d. to 13s. 6d. Patent fuel, 12s. 6d. 
to 13s. Coke prices are firm ; 16s, to 16s, 6d. furnace qualities ; 
foundry, 18s. to 18s. 3d. Pitwood has fluctuated, but left off at 
17s. 6d. Newport Exchange issued this week the following notifi- 
cation of prices:—Best Monmouthshire, lls. 3d. to lls. 6d.; 
seconds, 10s. 9d to 11s. 3d.; Eastern Valley, 10s. 3d. to 10s. 6d.; 
smalls, 5s, 6d. to 5s. 9d.; house coals, 14s. 6d. to 15s. 3d.; seconds, 
13s. 6d. to 14s. 3d.; smiths’ coal, 8s. 9d.; screenings, 5s. 9d. 
Swansea has issued no list, so last week’s figures may be taken as 
current. The condition of things in the coal district of Swansea 
is not satisfactory, three days’ work being a common feature, and 
as fogs have delayed tonnage the situation is not improved. To 
add to the depressed condition several disputes are ‘‘ on.” Pit- 
wood is selling at 19s. 6d , and substantial cargoes coming in from 
Spain. 

FThe tenth steamer to the order of Messrs. John Cory and Sons, 
Cardiff, by the Northumberland Shipbuilding Company, Howden- 
on-Tyne, was launched successfully last week. She is the single- 
deck type ; dimensions are 335ft. over all ; 48ft. breadth extreme ; 
and 24ft. moulded. Deck erections consist of poop, long bridge 
extending forward and aft, fitted with trunked bhatchways, and 
topgallant forecastle, she is built on the deep frame principle. 
Special attention has been paid to loading and discharging gear, 
and a complete outfit of powerful cargo and warping winches by 
Clarke, Chapman, and Co., Gateshead. Machinery will be 
supplied by Messrs. Richardsons, Westgarth and Co., Sunderland, 
with cylinders 234in., 39in., and 64in. by 42in. stroke, and two 
boilers 15ft. diameter by 10ft. long, with a working pressure of 
160 1b. per squareinch, The vessel will carry 5200 tons on a light 
draught. 

The new year promises well in motor business on railways. 
It has been arranged for a service from Barry to Porth, Barry to 
Cardiff, Barry to Bridgend, and carriages will shortly be ready. 
On the new branch line from Penrhos Junction on the Ba to 
Aber and connection with the Brecon and Merthyr, the railway is 
to be opened on January 2nd. The Board of Trade inspector is 
due this week to make inspection of the fine viaducts and lines of 
rail. 

With reference to the motor business at Barry, it is expected 
that by the time the passenger steam traffic from Barry to Weston 
and Ilfracombe takes place next year—steamers now being in a 
fair way of completion—Barry will also have another motor service 
to the holiday haunts of the Glamorgan Valley. 

Steady importations of iron ore from Bilbao, Passages, and 
other quarters, and less@hed receipt of steel from Antwerp and 
Rotterdam, give an indication—authorities consider—that iron 
and steel prospects will open out more favourably with the New 
Year. It is to be noticed also that foreign ore prices are firmer. 
Cardiff and Newport quotations for Rubio are 14s. 6d. to 14s, 9d. 
These were 13s. 6d. to 14s, last week, also Tafna 14s. 6d., and 
Almeria 13s. 6d.; basis of 50 per cent. iron. Swansea quotations 
issued Tuesday give Rubio at 14s. ex ship. 

In pig iron there has been a distinct advance on the week, as 
much as 2s, in Scotch, 2s, 5d. per ton in Middlesbrough, and 
1s, 10}d. in Cleveland hematite. 

In tin-plate there was again a large make, over 101,000 boxes 
coming from works, Holidays and fog interfered with shipments, 
so stocks show an increase to about 137,000 boxes. This, as vessels 
are loading for Russia, America, &c., will be lessened this week. 
Prospects of the trade are encouraging. Block tin has advanced 
£1 - to £1 10s. on the week, lead 1s. 3d., but spelter has fallen 
43. . 

Latest yuotations, iron, steel, &c., are as follows, all Swansea :— 
Pig iron, Glasgow warrants, 54s.; Middlesbrough No, 3, 50s. 94d.; 





Cleveland hematite, 57s. 44d.; Welsh bars, £6 2s. 6d.; sheet iron, 
£8 7s.6d. to £8 10s.; steel sheets, £8 5s. to £8 10s.; Bessemer 
steel bars, £4 5s. to £4 7s. 6d.; Siemens best, £4 7s. 6d. to £4 10s.; 
heavy rails, £4 15s. to £4 17s. 6d.; light, £5 15s. to £5 17s, 6d. 
Tin-plates: Bessemer steel coke, 12s. 9d. to 13s.; Siemens, 13s, 
to 13s. 3d.; ternes, 24s., 25s. 6d., 263.; best charcoal, 15s, to 
lds. 6d.; big sheets, £9 5s, to £9 10s.; finished black plate, £9 to 
£953., both per ton; block tin, £134 5s,; spelter, £24 12s. 6d.; 
lead, £18 ; copper, £66 7s. 6d. 

There is not much to report in respect of finished iron and steel. 
Dowlais continues busy with rails, and the Siemens department 
with sale billets. In the Swansea Valley an improved make of 
steel bar was shown. Blast furnaces busy, and up to holidays 
brisk work doing at Landore tube and at nickel factories. 

Last notification given from Swansea Exchange : —That no fresh 
business is reported to any extent, but prices are advancing. 
Some friction in labour prevails at Lysaght’s, Newport, but a satis- 
factory ending may be anticipated, 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

THE pig iron market in Rheinland- Westphalia has been exhibit- 
ing more strength and liveliness this week than previously, and 
foreign as well as home inquiry has been increasing. While a 
short time ago only in foundry pig forward Orders had been placed, 
last week most of the larger steel works in Rheinland- Westphalia, 
as well as in Belgium and France, have covered their demand for 
the greater part of next year from the ‘‘ Union for the Sale of 
Siegerland Pig Iron.” The blast furnace works that are connected 
with manufacturing establishments are better off than the pure 
blast furnace works, because the pig iron which they cannot dispose 
of is being consumed by their own concerns, whereas the latter in 
many instances have to reduce output up to 40 per cent. in order 
to make it equal to consumption. In the scrap iron trade offers 
exceed the demand, and quotations remain low, as only the most 
urgent requirements are being bought. The trade in bars moves 
on quietly. Hoops are in poor request; the orders received on 
home account are not sufficient to pd up a regular activity, and 
foreign contracts have to be taken at almost any price just to keep 
the mills going. Sheets are in moderate request, and heavy plates, 
too, are rather quiet. 

A rise in the demand for most sorts of iron can be reported from 
the Silesian iron market. Inquiries on foreign account increase ; 
several spring orders have already been secured, and the fact that 
producers in many cases stipulate for longer terms of delivery, 
speaks well for the condition of the market. In girders a brisk 
trade is done, orders being mostly for immediate delivery, and the 
majority of the mills are in active employment. Bars continue 
well inquired for and firm in price. Iron plates remain a trifle dull 
and neglected, and so are pipes generally ; gas pipes, however, 
show a little more life than previously. The number of orders 
received at the railway and engineering shops has been increasing, 
nar the terms of delivery asked by producers are longer than 

fore. 

Pig iron is decidedly firm and the better qualities inclined to rise 
in quotations. Latest list quotations are as follows:—Good forge 

ig, M. 56; iron for steel making, M. 58; spiegeleisen, M. 67 to 

1.68, free Siegen; foundry pig No. 1 and hematite, M. 66 to 
M. 67; foundry pig No. 3, M.63 to M.64; raw bars, M. 77-50; 
rolled bars, i 82-50; billets, M.90; plates, M. 92-50; for 
Siemens-Martin quality M. 5 p.t. more is asked. Bars in basic, 
M.108 free Oberhausen, M.110 free Neunkirchen; merchant 
bars, M. 125, and for rivet and horseshoé quality, M. 135-50 ; hoops, 
M. 120; sheets, M. 118 ; heavy plates, M. 120 for merchant quality, 
and M., 150 for boiler plates ; rolled wire, M. 120 to M. 122; drawn 
wire, M. 132-50 to M. 137-50, all per ton, free at works, Wire 
nails cost M. 16 per 100 kilos. 

The production of Pig iron in Germany, including Luxemburg, 
is officially stated to have been, for November of present year, 
833,255 t. pig iron, of which 161,468 t. were foundry pig, against 
147,017 t.; 22,966 t., against 38,901 t., Bessemer; 521,771 t., 
against 536,958 t., basic ; 60,497t, against 51,467 t., mild steel 
and spiegeleisen ; and 66,553 t., against 68,487 t., forge pig. Out- 
put of pig iron in the Siegerland, as well as in the Lahn district 
and Hesse-Nassau, has increased ; in Pomerania and Hanover 
and in Brunswick it was the same as before ; and in all other dis- 
tricts a decrease in output could be noticed. In Rheinland- 
Westphalia 20,000 t. pig iron less have been produced in November 
of present year than in the same month last year. 

On the 17th inst. the Wire Nail Convention was newly formed, 
the firm of Felten and Guillaume joining. 

There has been a marked improvement felt in the demand for 
house coal on the Rhenish-Westphalian market, owing to the cold 
weather of the past few weeks. Gas coal, too, is in exceedingly 
good call, and sales in steam coal have been satisfactory. In coke 
production exceeds consumption; blast furnace coke is weak ; 
while foundry coke meets with good request, A very active 
business is done in briquettes. 

Both engine and house coal have been very briskly called for on 
the Silesian coal market. Shipments are heavy, and they are likely 
to remain pretty extensive during the next few weeks, as the sugar 
mills and several small industries purchase freely, and the require- 
ments in house coal are likely to increase in consequence of the 
cold weather now prevailing. 

Demand and sales in iron and steel have been of a somewhat 
moderate description on the Austro-Hungarian iron market last 
week. Bars and sectional iron meet with good request, and some 
spring orders for girders could be secured. 

Consumption in coal is fairly extensive in Austria-Hungary, and 
coke has also been in strong request. 

The iron trade in Belgium is fairly well employed. Pig iron has 
shown much steadiness, In basic some rather large orders have 
been obtained, and from the manufactured iron industry pretty 
good accounts have likewise been coming forward, rails and girders 
being particularly brisk of sale, 

A moderate business is done in coal and coke on the Belgian 
market, and there was less done in engine fuel than previously. 
Briquettes remain firm. 

Both the iron and the coal industry in France show compara- 
tively little life. The tone is fairly steady though, and prices 
remain without change. 








AMERICAN NOTES. 


(From our own Correspondent.) 
New York, December 21st. 

DvRING the past few days the United States Steel Corporation 
has contracted for 40,000 tons of Bessemer iron and 26, tons 
of basic, and is trying to increase its supply of steel-making irons 
to a considerable extent. Prices, in consequence, are very firm, 
Contracts have been recently placed by the United States Cast 
Iron Pipe and Foundry Company for 15,000 tons of Virginia 
foundry iron, and other large buyers have contracted for 30,000 
tons of standard and malleable Bessemer, who have already pur- 
chased 40,000 tons of basic. These very heavy purchases lead 
conservative buyers to apprehend a furtheradvance, This policy 
of buying stocks for future contingencies is in harmony with the 
ra pursued two years ago, Much bars are also being rapidly 

ught. The curtailment in the production of coke is making 
trouble, and a number of foundries are now practically out of 
stock. The Connellsville foundry is held at 2-25 dols. up as 
high as 3 dols, 

"he railroad companies are contracting for supplies of rails, and 
various estimates have been given out as to the probable demands 
between now and the end of the year. Next year’s production 
— possibly reach 3,500,000 tons, which will be fully half a 
million tons in excess of the output of the current year. Billets 





———ree 


will be advanced 2 dols. per ton this week, and advances on other 
lines are anticipated. ms, angles, and tees will also be moved 
from 2 dols, to 4 dols. per ton. 

The copper market is at last quiet. Tin-plate manufacturers 
are holding prices firmly at the advance. Last. Saturday 
290 tons of tin arrived from London ; total receipts this month 
1227 tons. ‘ 

Many lines of hardware have been advanced in price in con. 
sequence of higher prices of iron and steel, Another advance is 
due in wire nails, Builders’ hardware is in very active demand on 
account of the numerous operations in progress, 

The tone of the entire market is strong, and there are sume 
reasons for anticipating a higher level of prices, not only in all 
kinds of crude material, but in all lines of er fing machinery, 
and equipment. A stimulus has been imparted to the development 
of copper properties, and many properties which attracted only a 
passing attention six months ago are now in the market, and 
developments will be prosecuted rapidly, An attempt will be 
made to enact national legislation for the pur of establishing 
control over railroad rates, and it is ehasheak Ges the managers 
of all the larger systems are in favour of some concession to public 
sentiment on this point. It is not probable that this legislation 
will be secured this winter. 








NEWPORT HARBOUR COMMISSIONERS 
WEEKLY TRADE REPORT. 


STEAM coal market.—Owing to the collieries not having resumed 
work, no reliable quotations can be given as to prices, and the 
same applies to the house coal trade. The quantity of coal shipped 
for the week ending December 24th was 86,230 tons; foreign, 
68,199 tons ; coastwise, 18,031 tons. Imports for the week ending 
December 27th :—Iron ore, 11,780 tons; manganese ore, 3220 tons ; 
bars, 2920 tons; pig iron, 225 tons; oak timber, 1048 tons; pit- 
wood, 3468 loads, 

Coal—Best steam, Ils. 3d. to lls. 9d.; seconds, 10s, 6d. to 
10s. 9d.; house coal, best, 15s.; dock screenings, 6s. to 6s, 3d.; 
smiths’ coal, 9s. Pig iron—Scotch warrants, 53s, 74d. ; Middles 
brough No, 3, 50s. $d. ; Middlesbrough hematite, 57s. 6d. Iron 
ore—Rubio, 14s. 6d. to 14s. 9d.; Tafna, 15s. 6d. to 15s. 9d. Steel— 
Rails, heavy sections, £4 15s. to £4 17s. 6d.; light ditto, £5 1is, 
to £5 17s. 6d.; Bessemer steel tin-plate bars, £4 5s. to £4 7s. 6d.; 
Siemens steel tin-plate bars, £4 7s. 6d. to £4 10s., all delivered 
in the district, cash. Tin-plates—Bessemer steel, coke, 12s. ‘id. 
to 18s.; Siemens, coke finish, 13s, to 13s, 3d. Pitwood—No 
quotations. London Exchange telegrams—Copper, £67 53, to 
£67 7s. 6d.; Straits tin, £133 12s. 6d. to £133 15s, 


THE 








TRADE AND BUSINESS ANNOUNCEMENTS, 


PRIESTMAN Broruers, Limited, inform us that their London 
address is now 3, Laurence Pountney-hill, Cannon-street, E.C. 

ON the 2nd January next A. Ransome and Co’s., Limited, 
London office will be removed from Chelsea to 63, Queen Victoria 
street, E.C.—three doors from the Mansion House Station. 

Mr, E. Kitpurn Scort, M. Inst. E.E., A.M. Inst. C.E., has 
been appointed to organise and take charge of the electrical) engi- 
neering department at Sydney University. In addition to lectur- 
ing duties, he will continue his consulting practice. 

Mr. E. T. Bearp, A.M. Inst. C.E., engineer of the Marine Drive 
Works, Scarborough, has been awarded a silver medal at the 
St. Louis Exhibition for photographic views showing the con 
struction of the new sea wall at Scarborough, which was completed 
last month. 

Mr. Puitir S. DoHerRty informs us that he has resigned his 
apenas as manager of the English branch of Messrs. Henry 
Pels and Co., of Berlin, Germany, prior to taking up another 


gece ge as head engineer to Paul J. Mallmann, E3q., of 114, 
116, and 118, Victoria-street, London, 8.W. 

Mr, A. J. Lawson, M., Inst. C.E., having tendered his resigna- 
tion in September last as chief electrical engineer to the British 


Electric Traction Company, Limited, and its associated undertak- 
ings, which he has held for the past three years, severs his connec 
tion therewith at the end of the present year. _He will continue to 
practise as a consulting — at his present address, 4, Adel phi- 
terrace, Strand, London, W.C. 

Messrs. SHIPPEY BROTHERS inform us that they have disposed 
of their entire interest in the leases and goodwill of the Central 
Motor Car Emporium, also the American Motor Car Agency, as 
carried on by them for the past two years at 117 and 118, Long 
Acre, to the Central Motor Car Company, Limited, of 18, Billiter- 
street, E.C., who have secured the sole British rights in the Ford 
motor car for sale in the United Kingdom. 

Mr. G. P. WiLson and Mr. W. A. WALBER have entered into 
partnership ; the firm will be styled Wilson and Walber, carrying 
on business as merchants and engineers at 38, Victoria-street, 
Westminster. Mr. Wilson is the eldest son of the late Mr. George 
Wilson, for many years chairman of Charles Cammell and Co , 
Limited, of Sheffield. Mr. Walber has been connected for many 
years with the same firm, holding an important position, 

Messrs. FINCH AND Co., Limited, of Chepstow, have despatched 
three special trains to Tilbury Docks, with the whole of the iron 
and woodwork, pumps, Xc., for a large caisson 85ft. in length, 26ft. 
breadth, and 40ft. 3in. in depth, the weight being about 420 tons— 
without permanent ballast—for shipment per the s,s. Loch Tay, the 
whole having been constructed, put together, marked and 
numbered for re-erection at Colombo, from the designs and under 
the superintendence of Messrs, Coode, Son and Matthews, engi- 
neers, of Westminster. The caisson is for closing the entrance to 
the large new graving dock now in course of construction at 
Colombo, and has been built to the order of the Crown Agents for 
the Colonies, 








NAVAL ENGINEER APPOINTMENTS, 


ev following appointments have been made at the Ad- 
miralty :— 

Engineer Commanders.—W. R. Apps, to the Vivid, for the 
Renown ; and J. G. L, Baker, to the Vivid, for the Hibernia. 

Engineer Lieutenants.—G. H. Cockey, D.8.0., to the Firequeen, 
for the Wear; W. A. Wallis, to the Tamar, for the Otter; 
T. H. B. Bishop, to the Firequeen, for the Barham ; and C, Broad- 
bent, to the Hussar, on recommissioning. 








Tue new French battleship Patrie is to receive as part 
of her armament a new and more powerful type of 17-7in. torpedo, 
the pressure in the air chamber being 2133 |b., instead of 1280 Ib. 
to a square inch. This torpedo, says Le Yucht, will also be supplied 
to all battleships following the Patrie, to the Jules Ferry, and all 
later cruisers, 


ConTRACTS.—Messrs, Scott’s shipbuilding and Engineering 
Company, Greenock, has received an order to build a screw 
steamer of 2000 tons for the China Navigation Company, Limited, 
London, the vessel to have triple-expansion engines of 2000 indi- 
cated horse-power. Messrs, D. J, Dunlop and Co,, of Port Glasgow, 
have contracted to build and engine a screw steamer for the 
Northern Steamship Company, of New Zealand.—Messrs. James 
Watt and Uo., of Scho Foundry, Birmingham, have received from 
the South Staffordshire Waterworks Company an order for the 
engines and pumps for its Conegre Pumping Station, Dudley. 
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THE PATENT JOURNAL. 
Condensed from “ The Mustrated Oficial Journal 
of Patents.” 


Application for Letters Patent. 


4a@7 When inventions have been “ communicated” the 
name and address of the communicating party are 
printed in italics. 


18th December, 1901. 


97,112. Locktna Mecnanism for Canriace Doors, W. 
Thomp n, Oulton Broad, near Lowestoft. 

27,113. DgTACHABLE S aavE ‘tor Lamps, W. F. Froeman, 
olen 

27,114. Opgratina Gear for Points of Tramways, A. 
0. Virgin, Bristol. 

27,115. REVERSE-cURRENT CiRcUIT Brkakers, L. 
~_ Andrews, Manchester. 
7,116. Merauuic Fancy Boxes, F. F. Empson, London. 

ory, Acruatine the Crurcnes of Moron Cars, E. 
Turner, London. 

27,118. Hypro-extractors, T. Cudlipp, London, 

27,119. Fictinc Borries with Fermentep Liquips, T. 
HL Clayton, London. 

7,120. Dyg for Maxine Ties, H. Clarke, Turnstall, 
a afte, 

27,121. CLzaninc Darnxine Grasses, H. A. Dulson, 
Wolverhampton. 

27.122. Torex-speepD Gear for Motor Venicres, F. 
Dunderdale, Manchester. 

27,128. aia ans Exe osion Enaings, T. G. Wright, 
Bristol. 

27,124. CanpLe Maxine Apparatus, J. Fearnhead, 
Bolton, 

27,125. AuToMaTIC T@MPERATURE ALaRy, W. T. Munro, 
Cumbernault. 

27.126. ILLoMiInaTED ApaRTMENT Carp, A. Walley, 
London. 

27,127. Crostna the Divipine Bow ts of Tga IsFusERs, 
W. Pearce, Birmingham. 

27,128. Ourpoor Seat, J. Scott. Manchester. 

27,129. Harness Bockues, G. Shoenberger, London. 

27'180. Scrap and Invoice Boox, C. E. Blodgett, 
London. 

27,181. Scissors, W. E. Wahlin and L. Jacobsen, 
London. 

27,132. Revotvine Capinets. 8. M. Holt, London. 

27.133. Booxcasgs, 8S. M. Holt, London. 

27.134. Pipe Wrencass, J. J. Layton, London. 

27,185. Hanogrs for Cverneap Evecrric TROLLEY 
Cars, H. Heap, J. Bailey, T. Brierley, R. Billington. 
ae Richardson, J. Haydock, snd T. 8. Jones, Man- 
chester. 

27,186. Taps, H. G. Mason, Birmingham. 

27,137. AutomaTic GEak VaRiaTios, T. Lewis and H. 
Gibbs, Birkenhead. 

27,188. Tacoina Tusss for Drawine Pourposgs, W. G. 
Moore, birmingham. 

oe. Can-opENino Macuing, E.G. Hentsch, Notting- 
1am. 

27.140. Mecuaniso for Ratsine Siipine Gass Frames, 
T. W. and A. G. Robinson, Manchester. 

27,141. CoLourgp Psaoroorapuy, H. Dahl, Liverpool. 

27,142. Brakes, W. P. W. Weatherill, Manchester. 

27,148. Gor Crop, C. E. Clark, London. 

27,144. MounTina PHOTOGRAPHIC Paints, W. Watson, 
Glasgow. 

— = WHEELS for Heavy Venicies, G, H. Halley, 

27.146. ‘Mac nines for Maxine Pres, D. 8. Williams, 
Manchester. 

27,147. Sawitany Cover for Drains, E. Tranter, 
Wolverhampton. 

27,148. Harness for Aximats, J. Schreven, London. 

7,149. Drivinc Gear for Motor Vernicies, P. G. 
Tacchi, London. 

27,150. Dress Fasteners, F. R. Francis, London. 

27,151. Doon Hanpugs, R. A. Briggs, London. 

27.152. Sarery Loc kno Davicastee! Lirts, A. Whelan, 
By 

153. Drivine Airsuips, W. E. Burton, London. 

2 154. VentiLatina Boots and SHogs, H. C. Munro, 
London. 

27,155, Comn-opsraTep Game, H. C. Muvro, London. 

27,156. Automatic Brusx Mat, H. C. Munro, London. 

27,157. Cycias, H. C. Munro, London. 

27,158. Roratine WasHner Scrueners, H. 8. Smith- 
Re wse, London. 

27,159. Hosz-proms, A. Frohn, London. 

27,160. Rotiwwe Miuis, E. Ebinghaus and A. Schu- 
macher, London. 

7,161. Tonninec SHove. Dreporrs, A. Bode and K. 
Béttcher, London. 

27,162. Exprosive Compounps, C. A. Allison. —(A, 
Muller-Jacobs, United States.) 

27,163. Smiruy’s Frre Grate, C. Katzschke, London. 

27,164. POWER-TRANSMISSION GeaR, V. H. Gregory, 
London. 

27,165. Lacorne Trex, R. Whitton, London. 

27,166. Manuractorge of Expiosives, L. Lheure, 
London. 

27,167. MANUFACTURE of DeTonaTING Tosss, L. Lheure, 
London. 

27,168. AUTOMATICALLY RecuLatIna VoiTacer, M. J. E. 
Tilney, London. 

27,169. Construction of Boaigs, L. A. Timmis, 
London. 

7,170. Frixcrr Rives, L. H. McCormick, London. 

27,171. Ostarmnine Oxipe of Z1No, re Gutensohn, 
Londo on. 

27,172. Automatic CLosurgs for Borries, H. Dubois, 
London. 

27,173. Macutng for MANUFACTURING FIRE-LIGHTERS, 
H. Vogt, London. 

27,174. Preventine Doors from OpEnine, 0. Messer- 
schmidt, Londgn. 

27,175. Lock Bott, J. Edwards, London. 

27,176. Lintna Materia, for Harness, A. Kessler, 
jun., London. 

27, 177. Butvpine Srongs, F. Schaub, London. 

27,178. SPIRIT-LEVEL ATTACHMENTS for OnpNawce, F. 
Krupp Akt.-Ges., London. 

27,179. Mmeonanicat Device for TeacHINe ARITHMETIC, 
yh Leitch, London. 

27,180. Fitters for Water, C. E. Chamberland, 
London. 

27,181. Dig Stocks, O. F. Kadow, London. 

97,182. REFRIGERATING Enoings, D. McGill, London. 

27,183. Cooxine Apparatus, F. Kahn, London. 

27,184. INTERNAL COMBUSTION ENGINES, A. Brolliet, 
London. 

27,185. E.ecrric Conpucrors, F. W. Sorg, London. 

977186. Daitis, H. H. Lake —(7he Ingersoll-Sergeant 
Drill Company, United States ) 

27,187. Ca8B-HARDENING CrMENTATION, W. H. W. 
Proctor and W. Morgan, Coventry. 

27,188. Hot-waTeR Borcers of Kitcnen Ranars, J. D. 
Prior, London. 

27,189. Ropr-oriprine Devices, M. Graham, London. 

7190. PNEUMATIC TrREs, J. Russell, London. 

27,191. Gass TrLEs, Maw and Co., Limited, and C. H. 
Thompson, London. 

27,192. Stonz Bortizs, H. T. Bean, London. 

27,193. Sizam Wuisties, C. 8. Huess, London. 

ef Covers of LurrLess Gas Poririers, F, Maydon, 

mdon. 

27,195. VeuntcLe Wuegzs, F, Eames, London. 

27,196. ProrgcTine FraGiLg Artic.Es, W. R. Comings, 


mdon, 

27,197. Paper Corks or Stoppzns, W. R. Comings, 

mdon. 

£7,198. Concerts Pires, J. Y. Johnson.—(The Simplex 
Concrete Piling Company, United States.) 

27,199, Excrratrion of EcecrricaL Macuings, Siemens 
Bros. and Co., Limited.—(Siemens Schuckertwerke, 
G. mb, H., Germany.) 

ge ee RaILway SIGNAL Lamps, W. H. I Welch, 

md 

27,201. Tencvscsatie Wattmsters, E. Wilson, 

London. 





27,202. Srergoscorgs, E. Burnet, Liverpool. 
97,203. Fasten1nc for Woopgn Boxus, A. P. Heyman, 


Liverpool 
27,204. Rartway Covup.ines, W. W. Wright, Liverpool. 
27,205. Drivina Gear for Moror Veuicixes, H. T. 


Hansen, London. 

27,206. Drivinc Gear for Moron Venicies, H. T. 
Hausen, London. 

2 ,207. TRANS FZRRING Desions to Paintinc ROLLERS, 
P.J. Lamp'l, London. 

27,208. Tronks, B. and K. Rosenbaum, London. 
,209. Ecxcrric Orgration of Rartways, J. H. 
Hallberg, London, 

27,210. Maxtna M éat UREMENTS On Faprics, E. Kessler, 
London. 

27,211. Prorecrion of Ececrric Distrisution Sys- 
tems, The British Thomson- Houston Company. 

27Limited.—(The General Blectric Company, United 
States ) 

27,212. Paper Bac, J. H. Hunt, London. 

7218. ApsusTaBLe RuLE Square, F. Sundermann, 

ndon. 

27,214. Barquerrinc Compositions, H. L. Mitchell and 
the Briquettine (Minerals Binding) Company, 
Limited London. 


* 
14th December, 1904. 


27,215. SontinG Nexgpxss, Xc., F. Iles, Studley, R.S.0., 
Warwickshire. 

27,2'6. Sortinc Nexpwgs, Xc., F. les, Studley, R8.0., 
Warwickshire. 

27,217. TeLEGRAPHIC TRANSMITTERS, J. ‘Esser, Cologne, 
Germany. 

27,218. ENaBLInc the Buixp to Reap and Write, J. 
Whitaker, Shefficld. 

=. Taroet Game, F. Gingell and W. James, Man- 
chester. 

27,220. Prosecrites, H. J. Trautmann, London. 

27,221. Carrs for Rattways, J. and E. Gunnill, 
Goole. 

27,222. Copper Encravine and Ercuina, D.C. Paterson, 
Glasgow. 

27,223. InpicaTinG Dsrecrive Evgsicut, J. J. Wood, 


001. 

27,224. ATTACHING SoLEs to Boots, W. Hurre!l, 
Norwich. 

27,225. Joints for Cornice Po_es and Curtain Rops, A. 
Oakden and Sons, Limited, and A. E. Oakden, Bir- 
mingham. 

27,226. Tox Cans, F. P. Smith and 8. F. Hadfield, Halt- 
whistle, Northumberland. 

27,297. Rec HaRraino of CaRrBURETTERS, A. Jaray, Man- 
chester 

27,228. Sream Cort VenticaTor, J. Langfield, Man- 
chester. 

27,229. Bracetets, G. E. Lancelott, Bi-mingham. 

— Stirrenine of Hat Bris, J. A. and J. Gaunt, 

ork. 

27,281. Waesis, W. McConnell, Glasgow, 

27,232. Oven Fives, D. R. Wilson, Glasgow 

27.983. KNITTING Macuings, J. H. Smith endo. A. Hill, 
Nottiogham. 

27,234. Knittine Macuines, J. H. Smith and O. A. Hi'l, 
Nottingham. 

£7,285. Envevopg, G. G. B. and L. M. Swifte, Dublin. 

27,286. Cawptesticks, T. Archer, Gateshead-on-Tyne. 

27:937. AUTOMATIC GAs Generator for Ons, J. Berry, 
Northampton. 

7,238, Skit Game, E. V. Salaman, Lower Bebington, 
Cheshire. 

27,239. Sicwartinec Apparatus, E. T. Whitelow and G. 
H. Scholes, Manchester. 

7,240. Fexpixc Devices of Sewinc Macuines, W. 
Mycock and W. H. Cottam, Manchester. 

27,241. Borers, W. J. Greaves, London. 

27,242. Firtinas for Winpow Burxp3, A. Clarke, 
London. 

27,248. Azimcrs Mrrrors, P. W. M'Grath, London. 

27,244. Recorps for Puonoorapns, F. W. Jackson, 
London. 

27,245. Mercury Vapour Lamps, O. D. Lucas, 
London. 

27,246. EL¥cTRICAL MEASURING INSTRUMENTS, Sicmens 
Bros. and Co., Limited, and E. A. Holmes, London, 

27,247. Beam Compasses, R. Jensen, London. 

27,248. Sresm Generators, Société Anonyme du 
Temple, London. 

27,249. Device for ExtineuisHinG Lamps, H. L. Todd, 
London. 

27,250. Borrie-ri.tine Apparatts, F. W. Margetts, 
London. 

27,251. Scopperinc Borriss, F. W. Margetts, London. 

27,252. Repuctnac Meraivic Oxipgs, H. Marandon, 
London. 

27,253. Apparatus for Increastnc the Lenorn of 
Srrivg in Wacxkino, R. Michael, London. 

27,254. Massace Macuines, J. M. Tourtel and G. L, 
Hogan, London. 

27,255. RatLway SIicNaLuixo, J. Wheattey, jun , East 
‘Molesey, Surrey. 

27,256. Drivine Remamne, C. Payne, London. 

27,257. Paper - raepING Mecnanism, C. Payne, 
London. 

27,258. Propuction of Lime, G. P. and M. Wallis, 
London, 

27.259. Constructine Conycrite Pives, A. Strauss, 
London. 

7,260. Apparatus for ELECTRODE-DEPoEttTiIon, A. J. 
Betteridge, Birmingham. 

27,261. Va.ves, J. A. Fletcherand H. Wilcock, London. 

27,262. Gas Stove, A.Verwey, London. 

27,263. LocaTinc ARTICLEs in the Dark, C. C. Hooley, 
London. 

27,264. Iron Ciuss for Gotr, H. Logan, London. 

27,265. ‘I're Retainer, A. L. Hannay, London, ° 

27,266. Praparine Foop Propucts Contarininec Iroy, 
C. Aufsberg, London: 

27,267. Artirictat Licntine for PHotocrarHic Por- 
Poses, G. Krebs, London. 

27,268. ArtirictaL Licutine for PHorocraPpnic Por- 
PosEs, G. Krebs, London. 

27,269. Wart Spoxes, A. A. Day, Liverpool. 

27,270. Fasrics, H. Sarafian, London. 

27,271. Moron Roap Veuicixs, W. B. Megone, London. 

27.272. LiraBoats, R. D. and R. D. Mayo, London. 

27,278. Meraw Froxisninc Processgs, A. H. R. Allen 
on H. 8. Darby, London. 

7,274. Cricker Bat Hanpies, F. H. and 8. F. Ayres, 
eden 

27,275. Brnutrarp Markers, H. R. Wildish, London. 

27,276. Coke Furnaces, E. Dury and O. Piette, 


27,277. Psrrorati:¢ Macnisgs, J. 8. Bancroft, 
ndon. 
27,278. Mecnantism for Typs Macutines, J. 8. Bancroft, 
ondon. 
7,279. Box-makine Macurnes, A. T. Spencer and E. 
“. Wykes, London. 
27,280. FLUID-PressuRE Enorngs, A. Craig, Coventry. 
27,281. PrRintinc MacuIne AppLiances, F. W. Vickery, 


mdon. 

27,282. Factne Toots, Mavor and Coulson, Limited, 
and A. W. Davies, London. 

27,283. Venicies for PREVENTING SrpE-suip, N. God- 

, London. 

27,284. Apparatus for TORNING over LEavEs of Music, 
A. Levi, London. 

27,285. Emeroency Brakes, The British Thomson- 
Houston Company, Limited.—(The General Electric 
Company, United States ) 

27,286. Vatves for Ftp PressurgE Systems, The 
British Thomson-Houston Company. Limited.—(The 
General Electric Company, United States.) 

27,287. Beraxes for Hoists, The British Thomson- 
Houston Company, Limited.—(7The General Electric 
Company, United States.) 

27,288. Waexet Rios of Motor Cars, J. H. Barry, 


don. 
27,289. Purirication of Sucar, A. Kollrepp and A. 
Wohl, London. 
27,290. Furnace Horsts, J. Pohlig Akt.-Ges, 
London. 





291. Sgars of Rartway Venicies, H. H. Lake. 
"2 G. Budd, United States.) 

27,292, Manouracrere of SuLpHuRIsED Dyzsturrs, C 
D. Abel.—(Ait.-Ges. fiir Anilin Fabrikation, Ger- 
many.) 

27,298. Apparatus for Surracina, H. 8. 8. Watkin 
and C. J. Fuster, London. 

27,294. BRAKES for RalLway Veutcies, J. W. Cloud, 
London. 

27,295. Doors for Smoxt-noxes of Borters, T. Thomp- 
son, London. 

£7,296. GrinpINc Notsand Bo.tagaps, E. H. Schmidt, 
London, 

27,297. Means for Licatinc Gas Lamps, G. Giorgi, 

ndon. 


15th December, 1904, 


27,208. MeraL agg for Saprron, T. H. Neale, West 
Bromwich, 8 

27,299. Looneanes Devices for Wurgts, A. Katittel, 
Barmen, Germany. 

27,300, Sizves, F. Wissmann, Barmen, Germany. 

27,801. DurLicatinc Cagck Booxs, A. Gilbert, Kidder- 
minster. 
A VENTILATION for IncuBaTors, J. A. Hooper, 
London. 

27,308. CrncuLar Saw Bencues, J. Denholm, Glasgow. 

27,304. Pomps for Exraactine Water, C. Day and W. 
A. Dexter, Glasgow. 

27,205. Firrines for Fiuuinc-rops, C. Bird, Studley, 

§ O., Warwickshire. 

27,306. Enp Rives for Fisatne Rop Joints, C. Bird, 
Studley, R.8.0., Warwickshire. 

27,307. KOENERATIVE Gas FuRNACES for MELTING 
Srexx, J. Izzett, Glasgow. 

27,308. Tar PavING, J. Ward, eri nae 

27,309. Tar Pavina, J. Ward, Eg 

27,310 Exxcrric Glow Lamps, C. Abell, Birming- 


27,811. Secuntnc Consumption of Suoxe in Sresm 
Borers, G. Stocks, Huddersfield. 

27 312. Door FoRNITURE, D. MacRae, Manchester. 

27, eth Tires for Moror Cars, J. Robertson, Men- 
chester. 

27,814. Game, E. F. Barnes, Birmingham. 

27 "315. Cyctz Brakes, J. Kelland, jun., and E. 
Kelland, Birmingham. 

27,316. BrLLiaRD TaBLes, B Hulbert, Bristol. 

27,317. Rercxction in Evscrric Licuts, T. D. Jack- 
son, Stockton-on-Tces. 

7,318. Fcacgotet, D. G. Rees, J. D. Morgan, W. G. 
and T. G. Rees, Seven Sisters, near Neath, Glam. 

27,319. Hotoisc Botts in Meta, T. Eaton, Liver- 


1. 

27'390. ComBtnaTION yee InsTRUMENT, C. P. Sco- 
velland T W. Lewis, Edinb: tg! 

27,321. Hammer Hanpwe, G. Nairn, London. 

27,322. Motor Car Firms, C. W. H. Scott, Carlisle. 

27,323, Racine Hurpusgs, J. Walton, Manchester. 

27,324. Turstves, A. J. Cooper, Liverpool. 

27,325. Grinpinc Tramway RalILs, H. Mattinson, Sale, 
Cheshire. 

27,326. “Key” or Roven Backtne to Grass, W. 
Richards, London. 

27,327. Hanp Batt Game, T. Burrows, Staines, 
Middlesex. 

27, SS Heap Fastener, M. and J. R. Morris, 


7,829. Dryine Macurnes, G. Kunick, London. 

7 330. Raisinc and LowgRIne Winpows, T. Brierley, 
Dublin. 

27, — THrorrte VAtvEs for Encines, J. B. Butter- 

eld, Leeds. 

7388. MACHINES for Muuine Faprics, 8. and B. 
Preston, Leeds 

27,833. SLIDE Vaivns of Exotngs, J. Gallacher, 


ndon. 
27,884. Too.s for STONE- WORKING MacuIngEs, W. L. Ree, 


mdon. 
27,385. Motor-propettep Venicies, J. W. Cross, 


ondon. 
27,336. Gor Batis, J. W. and E. Hartley, Stone, 
Sta. 


8. 

27,387. Scariryinc Macuines, W. Allwood and H. 
Garner, Liverpool. 

27,333. Book and Macazine Covers, W. E Richards, 
London. 

27,339. Jomine Sueet Pciates, B. Hiernaux and H. 
Laviole* te, London. 

27 340. Smaiting and Hxatine Iron, G. A. Jarvis, 


mdon. 
ag gy for Fastentnc Hats, &c., J. H. Havers, 
ndvun, 

27,342. MasTies for Incanpgscent Gas Burners, W. 
H. Akester, London. 

27,348. Removixnc Corks from -INT#RIoR of VEssELs, 

‘odlaszecki, London. 

27, 344. Ranog Finper, J. G. Baker, London. 

97,345. Non-skippInc Tress, W. B. Hartridge, London. 

27,346. Boor Macuinery, A. Harrington and W. 
Spiers, London. 

27,347. Preventine Sxippinc of Roap VEsIcLEs, W. E. 
«Vincent, London. 

27,348. ELECTRICAL Swircues, G. Fason, London. 

7,349. Gas Burners, A. H. Arzt and 8. Baron, 
London. 

27 850.° Nox-conpuctors of Hgat, W. H. Mohn, 
London. 

27.351. Putteys for Drivinc Cuains. The Westing- 
house Brake Company, Limited —(The Morse Chain 
Company, United States.) 

27,352. Exrcrric ConTROLLING Apparatus, Otis 
Elevator Compavy, Limited.—(0tis Elerator Com- 
pany, United States.) 

27,853. Fire Enoings, J. Sutcliffe, Burnley. 

27,354. Mecuanicat Stoxers, P. R. J. Willis. —(W. 

Sts ouse, United States ) 
27,855. WRENCHES, J. Doyle, Kingston-on-Thames. 
27 gt CLEeansInc Po.isHEeD Woop, J. Stevenson and 
H. Cox, London. 

27. SBT "WEARING AppaREL, H. 8. Saunders and W. J. 
Craske, London. 

27,858. Savine Carsonic Acip Gasin AERATED WATER, 
E. P. Coutter, London. 

27,359 Mant xs for Incanpgscent Gas, W. H. Akes- 
ter, London. 

27.360. Macuings for Lospinc Hay, F. M. Waller, 
London. 

27,36!. CanBURETTERS, F. de Mare, London. 

27,362. Winpows, C. E. Kinig, London. 

27,363. Cycie Frames, J. E. Elkin, London. 

27,864. Friction CLutcnes, M. Graham, London. 

27,365. Ciganine Propucer Gasss, B. Talbot, London. 

27,366. Hotstine Gear, R. Priest, B. Millward, and 
W. Morrall, Birmivgham. 

27,867. Rat_way CarriacGe Winpows, J. 0. Newton, 
London. 

27,868. Srgam GENERATOR FurRNacgs, W. H. Longs- 
_dorf, London. 

7,369. StarTING INTERNAL CompBusTION Escrnes, J. 
‘Day , London. 

27,870; Winvow Butnp Rotuers, W. E. Smith, London. 

27,371. Sanp SpRInKLING Macuines, L. Weissenbock 
and A. Beschorner, London. 

27,372. Construction of Cxrrmincs, H. Westphal, 
London. 

27,878. Propuction of OxYANTHRAQUINONES, H. E. 
Newton.—(Farbenfabriken vormals F. Bayer and Co., 
Germany.) 

27,374. Propuction of OxYANTHRAQUINONES, H. E. 
Newton.—(Farbenjabriken vormals F. Bayer and Co., 
Germany.) 

27,875. CAMERA Suutters, W. F. Butcher, London. 

27,876. THERMOMETERS as FrrRE-aLaRs, H. Fairfield, 
London. 

27,877. Heets of Boors and Ssozs, J. W. Hale, 
London. 

27,878. FLuIp-PREssURE Motors, J. W. Tierney, 
London. 

27,379. Temporary Brinpers, W. P. Thompson.—(//. F. 
Bushong, United States.) 

27,880. Boxes, J. Ollier, Liverpool. 

27,381. Mirkinc Part, J. Hamilton, London. 





27,382. Apmission VaLvgs for Enornes, J. M. Ferguson, 
London 

27,383. VARIABLE Spgeep Mecnanisom, C. J. M. Erade, 
London. 

27,384. Uritisinc PuotocraPuy for IDENTIFICATION 
of Livinc Opsects, H. J. Haddan.—(M. C. A. F. 
Duchanoy, France.) 

27,385. CetestiaL GLopves, F. Malina, London. 

27,386. Rartway Cagriace Winpows, W. F. Williams, 
London. 

27,887. VARIABLE Speep Gear for Cycues, A. Stone, 
London, 

27,388. Froorinc, A. W. Cooksey, London. 

27,£89. Manuracture of Biorrine Paper, A. Barker, 
London. 

27,390. Lecuminous Prorterps, W. M. Williams and F. 
Hutchins, London. 

27,391. Now-accowoLic Beveraces, W. M. Williams 
and F. Hutchins, London. 

27,392, Compressine Gasgs, R. B. Ransford.—( Michelin 
et Cie France.) 

27, par Furwaces of STzaM Generators, H. L. Davies, 

mdon. 

27,394. Srgam Generators, C. Bellens, London. 

27,395. Looms for Weavino, M. A. Adam, London. 

27,396. Cottectine Cargonic Acip Gas, J. C. Stead 
and T. C. Palmer, London. 

27, ouch Peat Foust, Central Torfkohlen G. m. b. H., 

mdon. 

27,398. CoLLaAPsiBLE Box, R. R. Reichenheim and L. 
F. Marshall, London. 

27,399. Evecrriciry Merers, W. Hamilton and 
Ferranti, Limited, London. 

27.400. Systems of Ex.ecrric Motor Controt, The 
British Thomson-Houston Company, Limited.—(The 
General Electric Company, United States.) 

7,401. ELecrric Motor ContTrot Systems, The British 
Thomson-Houston Company, Limited.—(The General 
Electric Company, United States.) 

27,402. Maximum Demanp Exxcrric Ispicators, The 
British Thomson-Houston —- Limited.—(7' he 
General Electric Company, United States.) 

27,403. Maximum Cusrent INDICATING DkvicES,. The 
British Thomson-Houston Company, Limited. —(Tie 
General Electric Company, United States.) 

27,404. Merat Workine Macuines, The British Thom- 
son-Houston, Company, Limited. — (The General 
Electric Company, United States.) 

27,405. VeHicLe WHEgLs, F. F. Mote, London. 

27,406. Vaccum and Fitter TiLtine Passs, J. F. Webb, 
London. 

27,407. Exrractine Liquipsfrom Mingracs, J. F. Webb, 
London. 

27,408. Removixsc Morsturg from Are, E. Hesketh 
and H. Brier, London. 

27.409. WueEts for Motor Vsuicies, G. Perruchon, 
London. 
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27,410. Foo SicwaLuinc Apparatus, G. H. &. Bailey 
Worksop, Notts. 

27,411. Meat Sticinc Macaines, A. Lutazmann, 
Barmen, Germany. 

27.412. Inpia-ruBpBER TorLeTTe Sponers, R. E. M. 
Ortmann, London. 

27,415. VELOCIPEDE LuvaGacE Carrigrs, H. G. Turner, 
Manchester. 

£7,414. Pincers, F. H. White, Liverpooi. 

27,415. Wixpows, O. Hutchison, Edinburgh. 

27,416. Rotary Pumps and Ark Compressors, M. 
Hedderwick, jun., Glasgow. 

27,417. Sorrentnc Fexp WaTER in Borers, G. E. 
and J. F. Stead, Leeds. 

27,418, Cotoun PHotocrapny, W. N. L. Davidson, 

righton. 

27,419. Pencits, J. K. Edwards, Belfast. 

27,420. Rar-way SIgNaLiine Apparatus, F. G. Meeds, 
Gainsborough. 

27,421. Pazumatic Tires, T. McC. De Bingham, P. A 
E. Wood, and A. G. Brown, Manchester. 

27,422. Pure Spray Carspuretrer, 8. J. and E. 
Fellows, Limited, and A. Nightingale, Wolver- 
hampton. 

27,428. Wire Hancer for IncanpEscext LicHTINe, A, 
Marland and H. Warburton, Farnworth, near 
Bolton, Lancs. 

27,424. Macnetisinc Iron, M. Walker, Manchester. 

27,425. Giug and Grating, H. Hilbert, Manchester. 

27.426. Boot Lixinc and Loop Covers, D. A. Berry, 
Northampton. 

27,427. Saint and CottaR FasTener, W. Peddie, 

lasgow. 

27,428. ConrucaTinc Piate Merat, C. A. Embleton, 
Middlesbrough. 

ei ar Spgaks for Pic Sticxine, R. C. Thomsen.—( IV. 

. Graham, India ) 

7,480. STOCKING, D. Macdonald, Manchester. 

27,481. CanrRymnG INCANDESCENT GaS ManTLES, H. 
Dewey, Birmingham. ‘ 

27,432. Laven Tootusp Gear, A. de Choinski, 
Germany. 

27,433. Workixe Ratway Switcn Ports, L. W. and 
O. R. Williams, Glasgow. 

27,484. Erecrric Switcues, C. Brown, F. Olai, and 
Brown and Barlow, Limited, Birmingham. 

27,435. Lapet Fastentr, W. W. Curties and E. R. 
Smith, London. 

27,436. SasH Fastener and Winpow Hotper, A. J. H. 
Moffat, Glasgow. 

27,437. Arc Lamps, G. M. Zingel, W. Wolf, and A. 
op eines Lendon. 

27,438. Beanines for Scares, W. E. Hipkin, Bir- 
gingham. 

£7,439. Tiwtocrapas, 8S. J. Riordan, Dwblin. 

27,440. GRINDING Mitts, G. Carlson, London. 

27,441. Water Levet Recviator, E. Hannemann, 
Berlin, Germany. 

27,442. Fry Catcuers, W. Dudek, Dresden, Germany. 

27,443. Evecrric Lars, A. Eckstein and A. E. Angold, 
Manchester. 

27,444. Erecrric Switcuss, A. Eckstein and A. J. 
Krause, Manchester. 

27,445. Spgepometers, H. Davis, London. 

27,446. Bocrz Drizr, ‘: B. Lennox, Glasgow. 

27,447. Courtine Dsvices, N. Norris, Manchester. 

27,448. Borter for Raprators, H. and W. E. Berry, 
Manchester. 

27,449. Evecrro-static Separation, W. Fairweather, 
~(C. Al. Huff, United States.) 

27,450. DRvICES fur DeveLoptne the Lunes, G. M, 
Thomson, London. 

27,451. Castors, J. Appleby, London. 

7,452. Bom eas, W. W. Shilling, London. 

27,458. SHoots for Loapinc Ves:ets, E. Boucher, 
London. 

27,454. Gauntiets, T. Stacey, London. 

27,455. Srorine and PRESERVING Furs, V. Horour, 
London. 

27,456. ELEcTRO-maGnetic [enttion Device, F. Lutz, 
London. 

27.457. Maxine Trx-PLateEs, R. B. and H. S. Thomas, 
London. 

27,458. Srgam Borters, O. Meredith, Rock Ferry, 
Cheshire. 

27,459. Exposives, L. Lheure, London. 

27,460. Exp.osives, L. Lheure, London. 

27,461. PROTEC TONG Wrapr:R ‘for Pres Buttons, I. 
K!einmann, Berlin, Germany. 

27,462. Improvep SurFacE GavucE, T. Greenwood, 
London. 

27,463. Paps for Boots and Ssoss, A. T. Woodhead, 
London. 

27,464. Pivgrs, O. Zerkowitz, London. 

27° 465 Propvcine ArTiriciaL Lieut, H. Liiitke, P. 
Arndt, and E. L. Lowengard, London. 

27,466. Propucine ArmTiriciaL Licut, H. Liittke, P. 
4rndt, and E. L. Lowengard, London. 

£7,467. WorKiING TrarFric on Sincie Lines of Ram- 
way, W. T. Lucy, Oxford. 

27,468. CoLtourn Printine, Dalziel Colour Press, 
Limited.—{Société Edouard Lambert and Cie., Fi ance.) 

27,469. Venice WueEE xs, T. Parker, London. 

27,470. Movusgtinc CoUNTERBALANCED Hook, W. C. 
Angove and W. Watkins, Blackwall. 
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27,471. Decoaticatine Frsrous Srems, W. J. Keymer, 
S. R. Baildon, and T. Burrows, London. 

27,472. Deronators, G. H. Raynor.—(F. J) Tregoning, 
Cape Colony.) 

27,473. Propucrion of a Compu:T BLE Mixrore, J. Clay 
and 8. Goodall, London. 

27,474. Boxes, W. R. Comings, London. 

27,475. Ececrricaa Swrirenes, W. R. Comings, 
London. 

27,476 Weicntnc Macurnes, C. H. Pollard, London. 

27,477. Brnpine Magazines, W. E. Richards and G. J. 
Stevens, London. 

27,478. Roiurne Saurrers, P. H. Wilson, London. 

27,479. Inverrep Arc Ececraic Lamp, N. P. Andrew 
and T. M. M. Johns, London. 

27,480. Corron Ginninc Apparatus, T. H. Pearse, 
London. 

27,481. Hat Pas, E. J. Lewis, London. 

27,482 Improvep Rorary Enoines, G. H. Hartman, 
London. 

27,483. Or Lamps, V. J. Morris, Londen. 

27,484. Improvep Game, C. Rudd and J. Carr, 
London. 

27,485. Stgam Generators, R. Aitken, London. 

27,486. Opraunine Sampuss of Szxp, C. H. Brat!ey and 
C. W. Hubbard, London. 

27,487. Braces, M. E. Richards, London. 

rae sare and Vatvgs, J. G. Stidderand J. E. Cooper, 

ndon. 
7,489. Non-sLiprinc Hests for Boors, J. G. Stidder 
and J. E. Cooper. London. 

27,490. Inspgcrion Cuampers for Daarns, J. G. Stidder 
and J. E. Cooper, London. 

27,491L. Raptatine Brock for Gas Firgs, J. G. Stidder 
J. E. Cooper, London. 

27,492. DrarnSroppsas, J. G. Stidder and J. E. Cooper, 
London. 

27,493. Firusnine Cisterns, J. G. Stidder and J. E. 
Cooper, London. 

£7,494. Wirpow CLEeanina, J. G. Stidder and J, E. 
Cooper, London. 

27,495. Surrace Drain Guuueys, J. G. Stidder and J. 
E. Cooper, London. 

27,496. Manuracture of Cotour Laxss, C. D. Abel.— 
(Akt.-Ges. fiir Anilin Fabrikation, Germany.) 

27,497. MANUFACTURR of ORTHO-NITRO-DERIVATIVES, 
C.D, Abel.—{ Akt.-Ges. fiir Anilin Fubrikation, Ger- 
many.) 

27,498. MaNuFacruRE of PARA-AMIDO-PHENOL-SUL- 
pHowic Acip. C. D. Abel.—(Al*t.-Ges. siir Anilin 
Fabrikation, Germany.) 

27,499. ManuracturE of IypopHENots, C. D. Abel.— 
(Abkt.-Ges. fiir Anilin Fabrikation, Germany ) 

27,500. Apparatus for Brnpina Merat Topss, W. 
Kennedy, London. 

7,501. FeNcE-makine Macuines, A. J. Boult.—(C. M. 
Lamb, United States.) 

27,502. SIGNALLING AppaRaTus for Rartways, W. E. 
Bodycoat, London. 

27,503. Hap Licuts for Venicugs, J. Lafitte, London. 

27,504. Construction of Spanners, W. Boswell, 
London. 

27,505. Percussive Apparatus, W. Brady and W. C. 
Spencer, London. 

27,506. CHANGE Spzep Gear, R. J. A. Delacroix, 
London. 

27,507. Music Portrottos, E. A. Casey and P. W. 
Ayckbourn, Nunhead. 

27,508. Cuain Gearine, A. Craig, Coventry. 

27,509. Brake SHoxs for Vegicirs, W. W. Morton, 


London. 

27,510. CaNDLE MovuLpine Macuixe, W. Calderwood, 
London. 

27,511. Lywer Sores for Boots and Saogs, T. Holland, 
London. 

27,512. Cuancre Spezp Gear, G. Green and Lord 
F. P. C. Hope, London. 

27,513. Improvep CasgmMent Srups, A. W. Mills, 


mdon. 

27,514. Stoves, W. Puff, Liverpool. 

27,515. Frames of Weavine Looms, H. J. Haddan.— 
(F. Jové and J. Sobré, Spain.) 

27,516. Maraop of Preservinc Mik, C. Jung, 
London. 

27,517. Macuines for Cuganinc Boots, C. Russ, 
London. 

7,518. Non-REFCLLABLE Borruss, A. Sullivan, T. W. 
Pritchard, and R. W. C. Ellison, London. 

27,519. Manoracture of Propucer Gas, G. Viarmé, 
London. 

27,520. Fire-aLaros, G. H. Oatway, London. 

27,521. Crosuine Mitts, J. C. Wegerif, London. 

27,522. Surinec Sash Wixpows, W. F. Williams, 
London. 

27,523. Domestic Frre-Escapgs, O. O. Jacob, London. 

gm Urmistse Biast Furnace Gas, P. L. Hulin, 

ndaon. 
7,525. Dinuse Bars for Restaurants, G. C. Nobile, 
London. 

27,526. Printine Devices, P. T. Hahn, London. 

27.527. Luxines for We.ts, F. H. Heise, London. 

27,528. Apparatus for DisTRIBUTING PULVERULENT 
MatertaL, G. C. Marks. —(G. Goldman, United 
States.) 

27,529. Garment Paps, G. C. Marks.—(@. Goldman, 
United States.) 

27,530. Frstsoivc Garment Paps, G. C. Marks.—(@. 
Goldman, United States.) 

27,531. Macuins for Finisuixc the Susraces of 
Matrep Mareriat, G. C. Marks.—(G. Goldman, 
United States ) 

27,532. MoIsTURE-CARRYING Bets, G. C. Marks.—(@. 
Goldman, United States.) 

27,523. TREATING Fiprovus MaTeriA.s, G. C. Marks. — 
(G. Goldman, United States ) 

27,584. Sxivine Macuings, G. C. Marks.—(G. Goldman, 

Jnited States.) 

27,535. Curtinc Garment Paps, G. C. Marks.—(G. 
Goldman, United States.) 

27,536. Fotpgp Sugets of Parser, W. J. Aleock.—(S. 
Wheeler, United States.) 

27,587. Vapour Ex.xecrric Apparatus, H. I. Wood, 
London. 

27,538. TransrorMING Evectric CurREnNT, C. P. Stein- 
metz, London. 

27,5389. Rorary Encings, J. Woodside, London. 

27,540. Brusues with Reversis_e HanpD ig, G. F. Jahn, 
London. 

27,541. Bati-sornt Compensators for Stgam Pipss, F. 
Seiffert, London. 

27,542. Pwgumatic PLayinc MecuanisM for P1anos, C. 
E. Trimble, London. 

27,543. Typgwritinc Macuines, R. W. James.—(7he 
Dnion Typevriter Company, United States.) 
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27,544. AcTromatic Saraty Mingrat Oit Lamp, F. 

Davis and F, Jinks, Swindon. 





27,545. Avromatic Firg ALARM, G. F. Allom, North- 
wood, Middlesex. 
27,546, Reversipie and Rain-rRooreD GARMENTS, W. 
G. Hewlett, Dorchester. 
27,547. Recorpinc Spggp Inpicators, F. Knoeferl and 
H. M. Salmony, London. 
27,548. MINISTERING of Erayi Cuuioripg, P. B. 
Hutchinson, Brentwood, Essex. 
27,549. ADJOSTABLE TaBLE SueEtr, A. E. Rickaby and 
J. N. Davis, Plymouth. 
27,550. RatLway Ticket Hovper, C. M. P. H. Triscott, 
Dublin. 
27,551. Prgumatic Tree, B. H. Trippe, Bristol. 
27,552. Peiisnine or BuRNISHING BaRRELs, G. Lewis, 
Birming . 
27,553. —eenme Trees, H. N. Grove, Wolver- 
npton. 
27,554. Parntine Books, H. J. Valentine, Dundee, 
27,555. Saws, 8. B. Haleomb, P. MacGregor, and A. 
Taylor, Sheffield. 
27,556. Patcnine Fasric for Pygumatic Tires, H. 
Guest, Sheffield. 
7,557. Door Late, A. Steadman, Wigan. 
27,558. Scoot Desks, J. Millward and J. Wheeldon, 
Huddersfield. 
27,559. Guar for BorIne TaPeRinc Hougs, G. Halliday 
and J. McPherson, Glasgow. 
27,560. Apvertistne, 8. L. Galloway and H. Akeroyd, 
Bradford. 
27,561. Pututey Biocks, J. Holt, Birmingham. 
27,562. ComBineD Curtain Rine and Hook, J. Burns 
Birmingham. 
27,563. Hotpine App.iiance for Pir Cacgs, W. I. 
Becker and R. F. Williams, Bristol. 
27,564. Fotpinc Cuarrs, H. F. Cook, Kingston-on- 
Thames, 
27,565, MANUFACTURE of ARTIFICIAL SILK, L. Crespin, 
Manchester. 
27,566. HauLace Cure for Enpiess Ropsgs, J. A. 
Burchall, Earlestown, Lancs. 
27,567. Srgam Vatvas, F. Shaw, Halifax. 
27,568. DRawine Instrument, W. and F. L. Dargue, 
Halifax. 
27,569. CoLLaPsIBLE Boxes, A. A. Brown, Glasgow. 
= CrucisLe Furnaces, A. Smallwood, Birming- 
am. 
27,571. Gas Propucers, E. Hall-Brown, Giasgow. 
27,572. Stgam GENERATORS, J. Gresty, Levenshulme, 


Lancs. 

27,573. Foiprne Box, A. E. Terry, Birmingham. 

27,574. Locks, J. and J. B. Goodare, Wednesfield. 

£7,575. Racine Trap, H. E. Jacksonand W. Pimlott, 
Manchester. 

27,576. Automatic Gas LicuTgers, J. Rosie, Rath- 
downey, Queen’s Co., Ireland. 
577. Sortinc Macuine, F. Stacey and C, A. Cooke, 
Birmingham. 

27,578. Pwgumatic Trees, A. P. Adams and F. W. 
Sydenham, Birmingham. 

27 579. ConcentTRaTInG Liquips, F. Wertenbruch, 
Nottingham. 

27,580. WeicuTLess Sash Manipucator, W. Cowley, 
Cheltenham. 

27,581. Tetescoric Sicnts for Orpnance, A. Konig, 
Jena, Germany. 

27,582. Conpurts for Execrric Caps, H. R. Mans- 
field, Coalville, near Leicester. 

27,583 Cusnions for Birtaarp TaBies, D R. and F. 
W. Padmore, Birmingham. 

27,584. Construcrixc Founpation Works, F. Kirk, 
London. 

27,585. Door Locks, T. Leach, Manchester. 

27,586. Furnaces for [nrgeriorn Four, J. E. Slack, 
Reddish. 

27,587. SAND-MOULDING Macurngs, J. D. Duckett and 
A. W. Steven, London. 

27,588. Szatinc Curs for Arm Tvss of Psxumatic 
Tre, W. G. Woodcock, Leicester. 

27,589. ARtTiriciaL Licut for PaoroaraPpny, G. W. 
Morgan, Aberdeen. 

27,590. Construction of PLoucns, W. Bisset, Huntly, 
Aberdeenshire. 

7 Decoration of Pirate Grass, O. C. Hawkes, 


on. 

27,592. ManwiroLD CHEcK Dsvices, W. 8S. Brewer, 

mdon. 

27,598. TguEescorg Stanp, W.Simms, London, 

27,594. Puncu for Papers, H. P. Lavender, London. 

27,595. AuroMaTiIc WEIGHING Macuings, M. Graham, 
London. 

27,596. OsTainrnc Pure ANTHRACENE from CRUDE 
ANTHRACENE, V. Vesely and E. Votocek, London. 

27,597. Anima. Foon, F. Livingstone, London. 

27.598. Frreevarps, E. Westergren, Liverpool. 

27,599. Ratsixc Scnxen Vussers, F. G. Nielsen, 
Liverpool. 

27,600. Manuracture of Wire Gvass, A. C. Pilking- 
ton, Liverpool. 

27,601. Sueet Reoisterinc Devices for PLaTEn 
Paintine Presses, E. L. Megill, Liverpool. 

27,602, Apeapine SHogs for Truginc-up Car WHEELS, 
J. M. Griffin, Liverpool. 

+7,603. VoLCANISING APPARATUS, H. H. Frost, London. 

27,604. Weavine Looms, E. Graf, London. 

27,605, ELECTRICALLY-DRIVEN VEHICLES, E. E. Leh- 
wess, London. 

27,606. Caarn Hooxsand Layks, L. D. Mattassi, London. 

27,607. Ovrpoor Gas Lamps, T. 8. Haight, Iondon. 

27,608. Mgasurine and Discuarcinae Liquips, O. A 
Elias, London. 

27,609. DeracnaBLe Device for Burners of CenTRaL 
Dravcut Lamps, E. E. Wagstaff, London. 

27,610. Drracnaste Device for Burners of Fiat 
Wick Lamps, E. E. Wagstaff, London. 

27,611. DeracnaBLe THiMBLE for Rounp BuRNER 
Lamps, E. E. Wagstaff, London. 

27,612. Recrer Vatves, G. O. H. Klopp, London. 
7,613. NON-REFILLABLE Borris, J. Weller, London. 
27,614. Extincutsuine Gas Licut Apparatus, M. W. 

Haenke, London. 
27,615. Venice Wuegts, P. Parik, London. 
7,616. TypEwriters, M. Soblik, London. 

27,617. Binpinc Mecuanism of HaRvEgsTING MacHINEs, 
8. Day, T. Day, jun., T. Day, sen., and F. Day, 
London. 

27,618. Atomisinc Fiurps, C. F. de Kierzkowski- 
Steuart, London. 

7,619. Maxine Mera Castinos, G. K. B. Elphinstone, 
London. 

27,620. Carppoarr Boxes, P. M. Robinson, London. 

27,621. ComTrivance for Formine a Resgrvorr for 
STERILIsED WatTsr, The Compagnie Francaise de 
l'Ozone, London. 

27,622. ToorH-BRrusHEs, J. G. Warren, London. 

27,6238. Harr Pins, F, Gill and J. de Boer, London. 

27,624. Toriet “‘ Trprgs " and like Receprac.gs, F, Bell, 
London. 





27,625. Bratpinc Macuinegs, A. Arthmann, London. 

27,626. Preservina Yeast, H. Livingstone, London. 

——. PortaBuE Evecrric Conpuctors, A, Bergtheil, 

ndon. 

27,628. Mera Caps for Jars, F. W. Feaver, London. 

27,629. Locks for Hotpine MILK Cans, C. A. Imms, 
London. 

27,630. Winpow Sasues, F. J. and H. G. Carl, London. 

27,631. Preumatic Tires, P. Magnus, London, 

27,632. Uritisinc Waste Heat of Furnace Gases, H. 

L. Davies, London. 

.633. CLEANING Kwives, J. S. Stewart-Wallace, 

London. 


27,634. A , J. H. Chidester, London. 

27,685. PREPARING Preserves, H. H. Lake.—(J/. 
Ephraim, Germany.) 

27,636. Ligutine Systems, The Allgemeine Elek- 
tricitiits-Gesellschaft, London. 

27,637. Vapour Exrcrric Apparatus, J. T. H. 
Dempster, London. 
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SELECTED AMERICAN PATENTS. 
From the United States Patent-office Oficial Gazette. 


772,242. Torsine, A. M. Levin, Joliet, Ill.—Filed 
February 1st, 1904, 
Claim.—A multiple-impulse turbine comprising a 
wheel having a row of buckets, an expansion nozzle 
delivering into said buckets and a stationary reversing 


guide extending from said nozzle over a nnmber of 
said buckets to form a space open from end to end 
within which the steam or other motive fluid pro- 
ceeds in a helical whirl and is successively projected 
against the buckets of said wheel. 


772,266. Atm Compressor, S. &. Alley, Glusgcr, 
Scotland.— Filed January 27th, 1904. 

Claim.—In a “stage” gas com: r the combina- 
tion of a differential trunk reciprocating piston, a 
cylinder divided by it into two compression ft sere. . 
an inlet conduit and an exhaust conduit appropriated 
to and terminating in each of the two compression 
chambers, sliding valves adapted to open and close 
both conduits of each compression chamber, a valve 
operating mechanism by which the sliding valves are 
given simple harmonic motion across the conduits, 
two fluid-operated valves each controlling one of the 


2 


exhaust conduits, and situated at a point therein, 
which is farther from the cylinder than are the slidin 
valves, a loading spring applied to each of the fluid- 
operated valves tending to keep each valve always in 
a position in which it closes the conduit, and so 
proportioned as to apply to the valve a thrust greater 
than that which, immediately that the sliding valves 
open the exhaust conduit is exerted upon it in such a 
direction as to tend to open it by the air in com- 
pression in that ion of the exhaust conduit which 
is between the loaded fluid-operated valve and the 
piston. 
772,328. Locomotive TenpgR Frame, 7. BE. Adams, 
Pine Bluff, Ark.—Filed August 1st, 1904, 
Claim —A locomotive tender frame made in two 








parts, each part comprising two side and end pieces 
respectively, and a cross-pieco intermediate and 
parallel to the end pieces, the said cross piece form. 
ing the tender body bolster, and havirg the body 


» 


[ 772.328 ] 
se. 












































centre-plate integral therewith on its under side, 
and perforated for the king-bolt, all the raid pieces 
being integral throughout, and means for fixing the 
said parts together, substantially as described. 


772,615. Brivo Pier, B. F. Hudson, Cklahama, Okla, 
—Filed August 27th, 1903. 

Claim.—(1) A bridge pier comprising a hollow shafé, 

a hollow bell-sha) anchoring base connected with 

the lower end of the shaft for —oes it, and an 

annul+r internally-arranged shvulder for supporting 

the lower end of the shaft upon the bell, the flaring 








RSA a Ec cr Ee: 


lower portion of the bell forming a broad anchoring 
support for the pier. (2) A bridge pier comprisi 
a cylindrical shaft, a diverging removable base secured 
to said shaft, a cylindrical cushion retained within 
the upper portion of said shaft, and a filling retained 
within said cushion and shaft. 


773,953. PotycettuLaR CgnrrirrcaL Pomp, A, 
Maginot, Dampierre, France.— Filed April l4th, 
1 


904. 

Claim.—a polycellular centrifugal pump, having a 
plurality of stationary forcing shel's, an axially- 
disposed shaft, and turbines on sa‘d shaft within the 
chambers of the respective shells, each intermediate 
shell having in its chamber a partition of spiraloid 


[773.953] 


0, 
Vf 
A i 


form which divides the chamber into two concentric 
piraloid ch 1s, one ch 1 serving as a forcing 
collector and the other as a suction volute, the two 
h ls being ted at the point where their 
sections are largest, and said ae having shells each 
with a passage of spiraloid Sain and provided 
respectively with the inlet and an outlet for the fluid, 














qin 


42% 


Registered as a Newspaper 


OFFICE FOR ADVERTISEMENTS AND PUBLICATION, 33, NORFOLK STREET, STRAND, W.C. —: 

















aes XOVITL—No. 2557] LONDON: FRIDAY EVENING, DECEMBER 30, 1904. [PRICE { ,.:r:r4exr } SIXPENCE 
ae oginee: Cadets in the! Kin s College, London Bry and District Waterworks. ompetent Designer, with Ex- 
Bt a eee (UNIVERSITY Of LONDON). p Shonen FOR CAST IRON PIPES, &c. i = agen me = arpa oh — ee i. 
"pec I ak Pe at which gh. cats | FACULTY OF ENGINEERING AND APPLIED SCIENCE. ae a and District Joint, Water Board Sere TemDens sary Seguized, Pé27, Engineer "office, S 5.  Norto tae, 
undef the following Contracts :— 


They must be made on forms to be obtained, with particu- 
lars from the SECHRTARY, Civil’ Service Comtnission a 
lipgton-gardens, London, 





OFFICIAL NOTICE. 
SALE OF OLD IRON (Anchors and Chains). 


[The Board: of Trade are 

WP ye to receive TENDERS for the PUR- 

CHASE of about 8 TONS of OLD IRON (Anchors 
the custod, 


and ew now in y of the Dovoicors 
of Wreck for the undermsansene districts, vi 12.:— 
Yarmou about — 
Lowestoft about, 32 tons. 
Hull about 22 tons. 
Lon 13 


a ski ots 0 tona. 
ee the anchors and. chains can be 
oted may rtained upon application to the Receivers 
ri "ina perm the pore meninan por ‘. whe wit YW ~ gy ol 
jou, e of copying, supply givin 
uwticulars of the various lots 4 
if ry . Tender is made for lots. at more than one port a separate 
price should be stated for each port. 
The weights specified must accepted, but if a tenderer 
requires alot to be re-weighed this can done at_his expense. 
All lots for which Tenc are accepted must be cleared 
within ag month from the date of acceptance. 
should { sent is to the ° Herhour Depertinent, Board 
of Trade, a aden, 8, ee noon on the 9th day of January, 
_ addressed to to the A nt Secreta ys, snd marked outside, 
« Tenders vn dys Tron tanenrs and Chains: 
fori of Tender is necessary. 
jo not bind themselves to accept the 


Pd exact 





of Trade d 
highest or any ‘Tender. 
T. H.W. PELHAM, 
Assistant Secretary. 
Board of Trade, Harbour Eiperiment, 
19th December, 1904. 1739 
rintendent, 


[he Chief Su 


WicHt (trom hon ll pa lars nay ba WOOL. 
m w a ered jars ma 
on @ -¥ Mpericn, 
8 1x SI v APPOINTMENTS to be 

made January, a of :— 

1.—8U PE SORS. Salary. £150 to 7m per annum. 

IL. SWORESHOP STUDENTS. 20s. to Ws. per week. 
Candidates nae both must have a degree or diploma obtained 


after a three years’ course at an appro:ed engineering. ootaae. 
Candidates for I. must have shed tone practical workshop training. 
Candidates for II. will receive a three years’ course of workshop 
training utider fi 1708 








Conve 


New SMETHWICK, or Company, Ad, 


The ATTENTION cf the Directorwof the New Conveyor 
has been te L E 


Company, Limited, CAL 
and CIRCULARS ae. ISSUED~ Mr. GILBERT 
LITTLE, late c 2 di of the Company, 


ition in the Company 
‘¢ a wholly unauthorised use of the 
y, a sed ne Company 
he Chancery 


but now holding no official 
Mr. Gilbert Little has m: 
letter paper and the name rt the Com 


has nm compelled to take proceé 
Division against Mr. Little, and to in the perpetual 
Injunction against him set out below. revent mis- 


uaderst nding the Board desire me to point ont ey fo! 
facts :— 

1. The New Conveyor Ce y, Limited, has no connection 

over “ aay other bo Company’ f formed or to be 


- “hy Little and his sons are not now either 
officially commected saiiy.ee te tx the employ of the New 
Casveyer Company, Limited, 
*. The New Conveyor ergy Limited, taa not puted 
ny pi of its patent rights and the patents und r 
which so many conveyors and elevators have been 
Jompany remain, by anh angement vested 


low! ng 


erected by the 
ia the Company, and conveyors cley in acton- 
y hom with these patents can only be supplied by the 
Company. 
1904, N. No, 1762. 


IN THE HIGH count OF JUSTICE, 
Chancery Divisio 


D, 
r. Justice Kekewich. 
Mr. R. H. W, Leach, 


riday the 16th day of December, i904. 


BETWEEN THE NEW CONVEYOR COMPANY, LIMITED, 
Plaintiffs, and 


GILBERT LITTLE, Defendant. 


UPON MOTION by an injunction this day made wato this 
Defendant and the Plaintiff by their 

of bow Cm Motion as 
his Judgment 
that the 
tually, Bh. from using 
or apy colourable imitation 
thereof or auy notepaper or envelopes marked with the Plain- 


of Plaintiffs and from representing the Def. s bei 
M BD or otherwise employed ys 

nace Company from . usi! 
the name of Plaintiffs so or in. such manner as to represent 
the Defe: t is carrying on or assisting in 
on or Company And ler) in the 








a 
Plaintifis waiving any e 
ais TURDEM that pat the Delendaat 
S gene between tho and thelr Selciors and 
selaliag the costs incurred ior it 
Sameenpeh Gla evcte'lo tb taeda tas Palnn tots t aster). 45 
NEW CONVEYOR ©; LTD. 
W.'T. HOLL. AND, 
Smethwick, December 27th, 19¢4. 


1760 





Crystal Palace Company's School 


PR. Crmal BEGUNEERING. w. 
we, ¥. tnt MI. fon ERA of 
; "ill 0 “OPEN on THURSDAY, JANUARY athe 
Sires redetsshoid present themselves at the School on the 

eo oS 10 a.m. and 1 p.m., for examination. 
the Palace Company, 


ventry Engineering 


yg Lire RER for Febr 





‘Mod 
Hon oe, H.W. JACKSON, 





fice Req 








Borough of Hudders- 


travelling 

19, Gonectrost. 
ae TECH Bai. COLLEGE. 
Principal : J. F. HUD3ON, M.A.,, «BS, - 


Co's 
‘te a3 are See ESE a eee 
. ‘i N 
CHANICAL NGIN BERL ys 


G, 
Rg 2 ave had workshop ahd drawing-office 


ee btained fron 
76 - 


ny 
THOMAS rHour, 





LENT TERM COMMENCES M MONDAY, JANUARY Sru. 


PROFESSORS : 
RAG EeeInS - Davin & Carren; M.A. M. Inst. C.K, 
MI 3H. M. Warsrourn, A.M.Tnst.C.B., AM.LMK.; 
M. M. Inst. C E. 
ELECTRICAL, ENGIN RERING—E, Wises, M.LEE. 
ATURAL PHILOSOPHY— G, Avaus, M.A, D.&c., 
F.R.S.; H. A. Witsow, MA, D.8e.;, 8. C. Laws, BA, 


BUILDING CONSTRUCTION—R. Etsey Situ, A.R.LBA. 
CHEMISTRY—J. M. Tnomrsox, F.R.S., F.LC.; H. Jacksox, 


F.LC. 
MATHEM ATICS—S. A. F. Wurrr, M.A.; T. B. Date, M.A. 
METALLURGY—A. K. Hcstixotox, A R'S.M., M.1.M.E. 

Y _H. Ga. ‘Seriex, F.R.S. 


Electrical qiginestk Workshop Practice, Architecture, and 
Building Comaaan, alesaine. Metallurgy, Mathematics, 

Pred , and all Seience Subjects. 
VANCED EVENING CLASSES—Civil 
Ehecbet Engineering, Electrical Engineering. 

"er prospectuses and all information apply to ’ 

THE SECRETARY. 
1772 


Engineering, 


King’s College, Strand, W.C. 





ve A 
ton Institute, St. 
ptr: j Nag mae ROAD, E.C. 

The Governing ae NVITE APP LICATIONS for the 
POST of C HIEF ASSISTANT in the Mechanical Engineer- 
ing Department, rendered vacant by the appointment of Mr. 

E. Curnock to be Head of the Engineering Department at 
the Technical College, Huddersfield. 

The appointment is a full time appointment for day and 
evening work. 

ee et eetiine ond: 8 { application, which 

‘or er particu aly orms. of _applicatio' 
should be returned at later than 10 a.m. on ‘Tuesday, 
ord aaa 1905, ap; apply to 
. MULLINEUX WALMSLEY, D.£c., 
1660 Pri 


Northam 


ncipal. 


Phe Victoria University of 


MANCHESTER. , 
The Council desires to proceed to the APPOINTMENT of a 
PROFESSOR of ENGINEERING. 
The Professor will be w the of the 





Engineering an, and will Ss the —— of the 
Subineuinn Labora’ pany, 
He may take oeme ting poeiees under specified conditions. 
His stipend will-be composed of a od salery-ond a share of 
the fees, aon the Council guarantee that | the total Soe will 
pti be less than £1000 per annum during the first three 


va “A detailed statement of of the conditions of appointment may 
‘rom 
an  boatianraiate (not ex- 


steak | Su 





Henti 4, 





wi and su 
coeding three in number) as the can 
be sent on or before seat tae’ isth t to ry REGIST 


honda fide Tender, and shal 


PIPE LINE FROM GIN yin RESERVOIR TO WHITE- 


CONTRACT No. 1. 
Providing and b Soliverins pe Bury and Whitefield sidings of 
the Lane: ire Raitway Company, 1320 tovs of 
12in. diameter cast iron pipes and 50 tons of special castings. 


SCOUT MOOR HIGH LEVEL RESERVOIR. 
CONTRACT No, 2. _. , 

Providing and delivering at bottom and Clonghfold 
sidings of the Lancashire and lway Company, 
560 tons of 4in., 6in., 8in., and 15in. diameter cast iron pipes, 
and 30 tons of special castings. 

OGDEN RESERVOIR. 
- » «CONTRACT No. 4. 

‘Providing and poe at Ramsbottom and Bury sidings of 
the Lancashire and Yorkshire Railway Company, 940 tons of 
l16in. diameter on iron pipes, and 40 tons of special copange. 

Plans may be seen and copies of the specifications, bills of 
quantities, and forms of Figg obtained at the Bury Office of 
the Engineer to the Board, Mr. J. Cartwright, Civil Eogineer, 
Peel-chambers, Bury, and 29, Old Queen: street, Westminster, 
8.W., on and after the 27th ‘instant, upon payment of £1 for 
each contract. 

These sums of deposit will,after the Committee shall have 
come to a decision upon the Tenders, but not before, be 
returned to the tenderers, provided they shall have sent ina 
not have withdrawn the same, and 
shall have returned all documents furnished to them for the 
purpose of making up their Tender. 

Tenders, enclosed in the official envelopes provided, must be 
delivered at the - e of the subscriber not later than Saturday, 


the 7th January, 1 
JOHN H yoy 
Clerk to the Board. 


1749 


Bank-street, Bury, 
22nd December, 1904. 


(County of London.—The London 


porn A COUNCIL (NORTHERN) TRAMWAYS. 
TO ENGINEERS, CONTRACTORS, AND OTHERS. 
London County Council invites TENDERS for the 
LATE-LAYING required for the Con- 
I traction on the conduit system, of the 





-avenue, and of a portion of 
= =n gman in the Metro- 


itn Boroughs of = Holbo 
of theabove: mentioned lines is equivalent to 
about 1} 1? miles of in le track. 

The to use the track rails with their 
fastenings and the slot rails, pote will be furnished by the 
Council under another apr — all the remaining metal 

Seer work at junctions, 

crossings, ow &e., ain we inclu in the contract. 
submit Tenders may, on and after Friday, 
fon, obtain the drawings, specification, form 


sither partic iculars 0 Halt Serinrs the Counci,’ 
at J County Hi Spring: gardens, SW. 


Cashier of the. Council ‘of the 
after the Council or 








Board of Public Works.—Notice 
TO CONTRACTORS. 

Sealed TENDERS, addressed to the undersigned, will be 
received up to, but not later than, Ten o'clock a m. on the llth 
day of February, 1905, for EXECUTING ein WORKS at 
Downies Bay, Count Done I, viz.:—An TENSION cf _ 
existing PIER, DREDGING, ROCK EXCAY ATION, 
necording to the plans to te seen at the Coastguard Station, 
Mutroy, Largaureagh, Letterkenny, County Donegal, and at 
this o ce, where the specification, schédule, form of contract, 
and printed form of Tender can be had. 

The Board will not be bound to accept the lowest or any 
bby 

By order, 

it. WILLIAMS, 
Secre! . 

Office of Public Works, Dublin, tape! 
22nd December, 1904. 1743 





Borough a Dover. taht Rail- 


The Town Comet invite 5 for the CONSTRUC- 
TION of about 1 MILES of DOUBLE LINE of a 
en ay to Prag scmmenaing bya ie with th 

cee tion Tramways Buckland, including the 
G and LAYING “of ‘STEEL GIRDER RAILS 
Fist PLATES TIE BARs, &., GUERNSEY GRANIT 
and JARRAIH WOOD PAVING BLOCKS A 
Saat p mleney, also £D DEAL SLEEPERS 
STEEL POLES, and OV weap EQUIPMENT, CopPEg 
BONDS, &e., in “One Contrac 

A form of Pender, sgertiadion, and bill of quantities, may 
be obtained on ent of Five Guineas (returnable on receipt 
of a bona fide ‘Tenderif the aie is not accepted) and con- 
ditions and plans inspected at the Office of the Borough 

Engineer, Maison Dieu |i Dover, on and after 
rome — during office hours. 

dorsed “ ‘Tender for sie Railway,” to be sent to 
me ren or woes noon on fe ne LN the 16th Jan Ss 
The Council do not bind themselves to accept lowest or 


any Tender. 
WOLLASTON SHOCKED, ° 


Town Clerk. 
Town Clerk's Office, Castle Hill House, 
Dover, 26th December, 1904. 1745 





Borough of Swindon.—Electricity 
D TRAMWAYS DEPARTMENT. 
LANCASHIRE BOILER, &c. 


The Corporation of Swindon invite TENDERS for the 
SUPPLY and ERECTION of ONE 3Xft. x 8ft. LANCASHIRE 
BOLLER, bir downtake superheater, steam, exhaust, and 





oe eerane 
Copies of the diti ification, and forms of 
Te ma; te Mires on mppli plication | to the "Buginesr or ond 
r. vfs G. Griffin, Electricity Works, 


er, 
Swindon on payment of a Stoned a ‘One “lt for each copy, 
which will be returned on receipt of a bona fide Tender. 
ine copies may be obtain: . each. 
e firm whose Tender is Contes will be roaniees to find 
responsible sureties, and to enter into a-contract to. 
bob me Bg and to contain such clauses as the Town Clerk 
may deem nevessary. 
Tenders on the prescribed form, and accompanied by the 
specification and general conditions inet 8 and 
= PL, for Lancashire Boiler,” to »e delivered to the under- 
ed before 10 a.m..on Tuesday, ary the 24th next. 
he Corporation do not bind themetives to accept the lowest 
or any Tender. 
By order, 
ROBERT HI LTON, 
Town Clerk. 


Town Ilal), Swindon, 
1746 


ord December, 1904. 
[istrict Lunatic 
KILLARNEY. 


LAUNDRY MACHINERY REQUIRED. 
gk! CAE will be received for the SUPPLY of a LAUN- 
DRY_ENGINE .and-RYDRO.- EXTRACTOR upto. 10th 


5 
wiiaion can b2 seen at the Asylum, and infor- 
vga réquired can be had from the Resident Medical Super- 


intendent. 
LT. GRIFFIN, : 
Resident Medical Superintendent. 
: . 1742 





Asylum, 


1éth December, I¢(4 








its Ci jon upon the Tenders 
received, an not oe be returned to the a provided 
he shall have sent in a bond fide Tender and shall not, have 
withdrawn the same, but in no case will the fee be returned 
a a bap fide fide Tende: is submitted. 

tthe Conny Ha of the work may be obtained on sppmeation 
Feds ae meh _. Tage a pea to the payment of the fee for 


pon the official forms, and the printed 

in nage or gee therein must be strictly complied with. 

contractors will be bound by the contract to pay to all 

woshanen (except as reasonable number of legally bound 

a) soeuniveg em a ed by them wages at rates not less and to 

ri) e hours of la yur not greater than the rates and hours 

set out in the Council's list, and such rates of wages and hours 

of pane pa! will be inserted in and form part of the contract by 
of schedule. 

"Bach Tender is to be delivered at the County Hall, in a sealed 

to the Clerk of the London County Council 

-gardens, sv W., and marked “Tender for Roadwork and 

ying ts Cc, ‘Se "Tramways 


cover, 


o Tender ved after 10 o'clock a.m. on Tuesday, 
ue 2th January, 1805 
Any Te: wi does not comply with the printed instruc- 
tions for ace | may 
The Co Ml does not bind ‘itself to accept the lowest or any 


Tender, —y it will not accept the — —— person or firm 

who shéil on ——— occasion ha’ wn a Tender 

after the sam: paciong rn Boe v8 ey wo te sais a reasons for the 
uncil, 


° - L. GOMME, 

Ges . Spring Pooky of the London County Council. 
an! ah 

oa Dosen 1904.” : 1756 


Monmouthshire coed Council. 


ROADWAY me gett, OVER THE RIVER 
=) 


‘The above Council are ape ive TENDERS for 
the CONSTRUCTION ERECTION of a STEEL-ARCHED 
SUSPENSION ROADWAY BRIDGE over the River Usk at 
Kemeys, on the site of the existing chain 

can be seen either at the office of the County 
Surveyor, Mowpert, -Seenmeou! or at-the office of Mr. 
John J. Webster, M. Inst. C.E. ,. Victoria-street, West- 
minster, the Engineer for the W: 








J an olgten of the aaaean ty f'Tender, and or 
anuary, Ww! spec ion, form of Tender, and 
bill of quantities can be obtained upon payment of the sgh 


ts. 

be sent to me not later than Ten 
o'clock on the morning of the 19th January, 1905, and endorsed 
“ Kemeys ey 

The Council do not undertake to accept either the lowest or 
any Tender. 

H. STAFFORD GUSTARD, 

Clerk to the Council. 


1748 





Great Indian Peninsula 


Se ffices, 
‘ewport, ee nt 
RAILWAY COMPANY. 


T* 
The Directors are prepared to pete ee for th 
SUPPLY of the following STORES, nam ‘ 


Brushes. 
reas Sheets and Copper 


Specifications and forms of Tender may be obtained at this 
office on it of the fee for the cation, which - 
will not be ed. speifcation, which pay 


ment return: 
ust be delivered in one hy 
marked 


Asles. 
Brass and lron Screws 
and Split Pins. 


to 


envelopes, addressed 
Axies,”.or as the case 


tl “Tender for 
pA Sod than 11 o'clock am. on Thursday, the 12th 
an’ 

do not bind themselves to accept the lowest or 
any Tender. 


J. I. BERRY, 


ne, opchalatenne EC, 


London, 28th December, 1904. 1777 





For Bradford Corporation Elec: | 


TRICITY DEPARTMENT. — WANTED IMME- 
vy ant UGHTSMAN, thoroughly. »cquainted with 
setied whexinn Low-tension Switch Gear, and capable of 
preparing seal drawings of same, and for general 
ectricity works a Not less than twelve 
months’ work toa eat a nman.—Apply, y. letter only, 
nh >pared ro en- 

‘Tos (exthmonials, to to ENGINEER and MANAGER, * lec- 

ity Offices, Victoria-sqdure, Bradford, 1769 








EK ngineer Wanted for Z anzibar, 


Build” Locomgtives shipped in also to 
Superintehdent Locomotive Shop, and keep Bre rolling stock 
in good working order, Une with a knowledge of ne and 
preferred, and competent to take charge of an engine 
boiler ; also able.to run dynamo and keep same in or Age 
between 25-and 35. Salar ry £20 . month, comspesio’ on 
arrival and end on . Second-class 

e-out. and home.—. i at ating \g experience, with copies 
of vestimonials, to = R. care of Abbott 8, beet — 3a 
cneepy Londd n; E.C. 





ines. “Wanted. 


1 

Qil ee siae MAN to undertake Design aud 
Superintend the Manufacture of Engines for crude and other 
oils —State age, experience, and salary required to 1763, Engi- 
neer Office, 33, Nerfolk-street, Strand, W.C. 1763 








Gteamn Engines. — Wanted, a 


really first-class DESIGNER for Engines of the highest 
class, with Orop Valves, Trip and Positive Types, able to tix 
and guarantee competitive steam consnuy jons.-—State age, 
experience, and salary required to 1764, Engineer Office, 53, 
Norfolk-street, Strand, W.C. 1764 


Wanted First-class Rolling 


STOCK DRAUGHTSMAN used to tramears, steel 








outa or tea Horncastle’ stheaide EC. 1706 
[)raughtsman. — — Wanted, for 


Engineer's Office,.an fee oy Y ‘OU NG MAN, having 
had shop experience 3 experience 
in Heating and Ventilation-an ee pply. in writing, 
with ae _— Engineer Office, ar Norfolke-street, 
Strand. 1762 


Praughtsman Wanted, for Works 


ToRmed ese used to Jigs and Tools for. accurate work. 








age, experience, and salary | required, ton 


tating 
eet ‘Uttics, 35, Norfolk-street, Strand,.W.C. 





mart Junior Draughtsman Re- 


QUIRED, well up in Colliery >urface Plant —Apply, 
LOWCA ENGINEERING COMPANY, Limited, Whitebaven, 
stating age, salary, and experience. 1771 


Wanted, Foreman Moulder, 


thoroughly conversant with modern methods, Pevs re 
lass prt = uc 








of metals, and accastomed high-c 


tion; gs disciplinarian.- State age, ex: wage. — 
went righglnbet Officé, ce tence -street, Strand, 


hea heed for Lone. a Com: 
AA eas SHOP FOREMAN for Fitters, Turners, and 
must - be accustomed. to’ Contractors’ Plant and 
Sachibery — See Smiths’ Work —Address, giving par- 
ticulars of age, expe we, and x required, 1762, Engiaeer 
Office, » 3, Nirfolkestreet, Strand, 1762 





Wanted, by. Large Firm. in the 


iron — steel trade, no enrn MAN to TRAVEL in 
— China, J apan, and South America. Must be between 
oo ae pane gone Spanish : 
Sell ot educated and of address ; have trayellea 
in above countries. -P’ e and full 
particu-ars and references. a and al 
—- = se application bere Sree ees Pees, awed it 

above conditions. — 

Office, 3, Norfolk-street, Strand, W.C. rad 


Required by a Leading Sheffield 


arm, capabl tic REPRESENTATIVE for 
pable, bapa s 


; 














plone retere tke. Addrens, 
olirstrvet, Strand, Wi.” ime 


-- ence a caer: 
1752, details of terms req 
732, Engineer Office, 3B Norf 





W anted for age Office, a 

competent COST-CLERK ; one acquainted with the 

Premium and Card Systems ae a ly in writing, 
7% ad slay required. 


Omioe’ SS. Rorfolk-astreot; = 
_) unior Clerk Wanted for Cost 
Department of Engineer's Office ; age about 5 





— at figures and to the work. —Address, 
eer Office, 53, Norfolk-street, Strand, W.C. 





Wanted, by an. Old- established 


London General ene Works, a good all-round 
ectrical- Know: a-permea- 
2 pen _ be over “= 


WIN fom oN. Lt rts, ‘Samner 


GENERAL-FITTER,- with El 
nency to a suitable man. 
culars, by letter ny Se 
nowledge, to ARNOLD 
street, Southwark Deine SE 


Wanted, Charge Man Over about 


Fath medi sa eiaeaee Bg oe me Modine Oe 3 Well up ip 
speeds, feeds, and piecewo age, references, 
soeet Lane bald al post.—. * ddress, 1723, Tmcsinoer Ofhee’ 
35, var vaelasaaion Strand, W.C. 





Wanted, Toolmaker ‘for Diilling 


Jigs and Milling F: poe t work. None but quick, 
accurate workmen wages —Reply, “foot 
Comes to P543, Engineer Qinte, 33, Norfolk-street, Stran 








Ws anted, Toolmaker, for Taps, 


es, smal Capstan and ‘Aubenaatio Tools. Must be 
up, and must be able to produce acce- 
nome pen wages to suitable man.—Reply, with 

as to 0: apa P64, Engineer VU; ce, 3, 
‘olk-sti AEG <2 . Psa 


For continuation of Small Advertisements sea 
pages II.; III., IV., and LXVI. 


~ *,* index to Advertisemenis page LXY. 


fall 
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W: anted, Turner for ‘Tool Room. 


(ie oisdiotal to a light Precision Lathe ; must be 4 
accurate man; good wages paid.—Full rticulars to 
sas, engineer ote, 33, Norfolk-street, Strand, W.C. P5465 


A: M. Inst. C.E.; B.A. Cantab), 
mathematical scholar, 28, DESIRES RESPCNSIBLE 
POST as RESIDENT ENGINEER or OTHERWISE; large 
experience in reservoi concrete Mga pipe laying, 
pumping stations, also teriologi sewage purification ; 
good draughtsman, aap in use of theodolite, level, Xc. ; 
caleulations a 5 testimonials. nw *P539, ee 
neer —. 3, } ectotk iret, Strand, W. 


A M.1.M.E., Public School Man, 
with twelve years’ gare renee ore: in eo with leading 
firms, WANTS BERTH MANAGER'S 


ASSISTANT, 
charge of itrection or funnier of Plant, or similar posi 


tion, at 
home or abr 3 low salary ; tree trial up to three months, or 
a 


—Address, 
P537, Ei mgtneer Omen: SS, Norfolk seers ova. PS37 


(Civil Engineer, 14 Years’ Experi- 

ENCE Coloties _ gE a on pavers 8 and construc- 
tion of railw: en ENT, home or 
abroad ; es oe = Ay “%.. P473, Engineer Office, 
SS, Norfolk-street, Stran PA73 





i- 








n Opening is Offered to a Good 

Workin, nk Fitter and Bench Man TO JOIN in a SMALL 
but GOOD BUSINESS, with £500 vapital ; ; road haulage, oie 
tion engines, and threshing machinery, No one need a 
but those used to the above class o work, ae, S The, 
Engineer Office, 33, Norfolk-street, Strand, W.C. 





(ap pital Wanted to Enlarge 


sound ENGINEERING BUSINESS (Speciality), esta- 
blished 12 = Xatre pn large profits; strictest investigation 
glowed =] ddress, 1581, Engineer Office, 33, Norfolk-street, 





(jivil E ngineer (42), M.LC.E., 
th eapial pata is ANXIOUS to JOIN FIRM of 
CLVIL ENGINEER3 i in good practice ; 23 years’ experience on 
railway work in London, Pitre and abroad, eg iy |= 
ce, 
PS54 


tunnel and tube work.—A: 554, Engineer 
Norfolk-street, Strand, W. _ 





Partnership (Active) Required 
by ——— ae with capital of £3000 to. £5000 in a 
sound established ENGINEERING CONCERN ; sgome or 
country. — Partioalnne - ARNOLD and CO.) 60, + Sane 
Victoria-street, London, E.C. 





(Jentractor’ aAgeut (M. Inst. C.E.) 


is OPEN to ENGAG ENT, wrens or foreign. Just 

leted heavy ‘tract (44 years), ‘and has jong and varied 
experie nee in railway cometeaion and maintenance and water- 
works, including heavy bridging, foundation: , and tube tunnel 
work ; accustomed to foreign and colonial labour.— Address, 
p474, ‘Engineer Office, 33, Norfolk-street, Strand, W.C. P474 


F,aglish Engineer, A.R.C.S., Open 


to ACCEPT PUSITION as MANAGER - Home or 
Abroad, preferably in a large CEMENT WORKS; long ex- 
perience on Continent, especially in one “9 largest cement 
works in Germany ; thorough knowledge of rotary kilns, and 
practical <a of utilising waste gases of same ; expert in 
crushing, grinding, and conveying Stand. WiC. Address, 1760, 
Engineer Biffice, 35, Norfolk-street, Strand. 1760 











(jentleman, Civil Engineer, Age 
SEEKS POST as RESIDENT or ASSISTANT 
ENGINEER at home or abroad ; technical training and 9 
years’ experience in dock, harbour, and accessory works of the 
heaviest aescription at home and abroad, with responsible 
office and outdoor work; can take up appointment April, 1905. 
—Address, P265, Engineer Office, 35, Norfolk-street, 5 yg 
y.C. 





Mechanical, Locomotive, .and 


ELECTRICAL ENGINEER | (52). — — Gentleman, 
A.M.1.M.E., 16 years’ experience, DESIRES RESPONSIBLE 
POSITION in Engineering Works, Railway Loco., or Signal 
Works ; experience as h raughtsman, 24 years 3 on narrow- 
gauge locomotives ; good knowledge of latest improvements in 
machinery and expeditions output ; Locomotive Inspector or 
Assistaut Manager or the like referred ; ; excellent references. 
Teens Pa4g. Fngineer Office, 35, Norfolk-street, a. 





— Engineer (30) is Open 
Ps aa POSITION in first-class firm as a 
REPRESENTATIVE, or OTHER RE- 
srox SIBLE POST: ae educated, of good address, 
4 yom pass, ong a Fg 3S Nactelk. 
a Tee ngineer ice, orfo! 
i PStrand, : P5553 


ae Steelwork. —Gentle- 

MAN Gl), sound practical and theoretical experience in 
bridge, roof and — work, SEEKS pe 

TION of TRUST as STANT MANAGER, 

f LONDON OFFICES Ss ios CHIEF of DRAWING-OFFICE.— 

‘Address, PS42, Engineer Office, 33, Norfolk-street, spgace aa tng 


ae 
EXP 














Engineer (23) Desires 
RIENCE with a good Firm of TOOL MAKERS 
or GENERAL ENGINEERS, either — or office ; “i years” 
apprenticeship, including1 year D.O., with good tool firm.— 

Address, PS4l, Engineer Office, 33, Norfolk-street, ci peg 





ssistant Draughtsman (23) 

SHORTLY DISENGAG college education, 5 

years’ shop, 3 years’ d.o., general a 7 capa P549, 
Kagineer Office, 33, Norfolk-street, Strand, W. PS49 

Railway Draughtsman (28) 

(Permanent ya is OP: N for APPOINTMENT at 


; three gic experience in the Argentine 
speaks a . P., 12, Eaton-square, Monks- 





home or al 
Republic ; 
town, Du 








oreman Brid 
uw BE gps wand A fis end of 


gates, 7 and coi weruatienaa work. Address, 
Office, 35, Norfolk-street, Strand, W.C. 


ge Erector, Dis- 
ee — RE-ENGAGE- 
piles, pice k 








Practical Engineer Seeks Situa- 


Be as Lhe 9 a ing up in oe "BS Nor 
quick and efficient.—Address, P530, Engineer ic or- 
folk-street, Strand, W.C. se 


[ p-to-date Mealiies: Bocwaah 


WANTS PERMANENCY. > peme P3540, Engineer 
Office, 33, Norfolk-street, Strand, tO 











ineer-Mechanic, Up to Date, 


ng 

E Aa SITUATION ; care of engines, bo’ and 

mac hinery. nee no object 5 "ene refz.—J. S., 44, 
bourne-road, bury, Lond: Paso 








Fitter, a First-class W ork, 

DESIRES SITUATION abroad ; mining experience in 
South and West Africa, and well up in loco. work.—H. C., Post- 
office, Bradford. "Ps38 





(Good All-round * ETRE Seeks 


SITUATION, lised to Lathe, Pianing and Shaping, and 
Vice ; total abstaincr, varied experience; could take foreman’s 
place:—10, Palmerston- toad, Forest Gate, E. P529 


Dy 


fora 
Norfo 


oy aman 8 Pu 
penn 





gineering Pupil.—A Firm ot 

Engineers 3 oa. wid faa Part hd a VACAN if 
tu — Address, Office, 

K'street, Strand, W.C. ae 





il, — Firm 
vernmont ym op ay 


CY; varied classes as oa 
remium moderate, ema idres:, 4, ineer 
street, Strand, W. ney 


rtunities ; 
ice, 33, N orto 


Fides Manufacturing and 
nsulti: have a VACANCY for a_ well-educated 


YOUTH as PUPIL oe g0 through office and ai premium 
required ; good o g; Birmingham district. dren, 1 a 
Engineer Office, 35, Novohectrat Strand, W.C. 


Su Tevelling, 


ractical I yon Works. —Ad 








Pie ss 
rese, P435, 


Ditice, 33, Norfolk. as 


ecountant’s Clerk, Experienced 
in engineers’ accounts, PREPAR BALANCE 
— and Assists in Accounts during evenings ; income 


— Ap iH, 
BR ADELEY, 84, a road, Stockwell, 8. W. Peso 








C Schreiber, Draughtsman and|# 
eer. DRAWI NGS and TRACINGS of all 

kinds ; IN ENTIONS PERFECTED ; difficult PROBLEMS 
WORKED OUT.—S, Stoney Stanton-road, Coventry. PS35 


Develoy ment of British 


dae NG INDUSTRIES.—A var eras 3 Engineer, 
opeaaring professional visit to India, and possibly aap 
is Disposed to Undertake Reports, Inspection, &c.—‘* D.” 
Chancery-lane. 1768” 





Engi- 





ngineers’ Working Drawings 
D TRACINGS.—Inventors’ IDEAS WORKED OU 
and MODELS MADE; 23 years’ ope: charges mode- 
rate.—J. R. TODD, 67-69, Chancery-lane P146 





Titley and Wall, Consulting and 


inchs ECTING ENGINEERS and VALUERS, TURE 
and ROLLING MILL EXPERTS. 
CURZON CHAMBERS, 


PARADISE - STREET, 
BIRMINGHAM. Ti0la 


STRUCTURAL STEELWORK. 
CORRESPONDENCE TUITION. 


Thorough Tuition in BRIDGEWORK of all types, noose of all 





descriptio. BUILDINGS on the American and Continental 
=, &c. PRACTICAL MATHEMATICS, APPLIED 

atte STEAM, &c. Courses framed for Examinations, 
Send for De: jet E, naming subject 1190 


IDLAND ERGINEERING BUREAU, STRA Vb: DERBY. 





Wanted, Every Engineer toSend | - 


for FREE COT. of‘ ase GINEERING DIARY” 
eebles monthly, y, pocket 
ins data a bles "of ‘interest and information to 


en; aa f all caves. 
UBLISHING OFFICES, 17, Bouverie-street, aan, 56. 





anted, Capstan Lathe, with 

and without back gear; must be equal new. Also 

§-Tons ELECTRIC CRANE a bout 3oft. span. “Rereeaes, tad 
Engineer Office, 35, Norfolk-street, Strand, W.C. 


Wanted, Ve oe Self- 


PROPELLED SUCTION HOPPER DREOGER, 


spout, . ump and 100 to 200 tons hopper capacity; or 
RBA RG as above, suitable for ae 


oti .—Appiy, CHAS. D. OLIVER, t. C.E., 
eon ine Dublin. = 
ooo Power-geared Band Saw 
cold sawing iron and steel, diameter of — St. 


WHEEL TURNING LATHE, to take 8ft. diam 
Three RADIAL DRILLING MACHINES, of ‘aad ft. 


"SHAPING MACHINE, 10ft. bed, 2 tables, 20in. stroke, 
ick 
TPowerfal. 1 poe el PUNCHING and SHEARING 








MACHINE, 

SCREW-C @ and ¢ SURFACING LATHES, fgom 6in. 
to 14in. centres, 

12in. Stroke SLOTTING MACHINE, 


Low prices. 


W. H. COWARD and CO., BATH. 1294 





Bowlers, Two Cornish, Insured | w, 


100 Ib. oem new 1902, 23ft. long, 6ft. “als, 3ft. flue and 
cross tubes —THOMPSON, Maria-street, Millwall. PS50 


or Sale : — 
Le Na LAr sontpen, SLIDING, SURFACING and 
SCREW-CUTTI HE, on 16ft. box-end gap hed, with 
three-handle 


‘eed bx 
One 12}in. by Taft. ets 
One 10 in. by 12ft. SLIDING, SURFACING, and SCRE 
CUTTING LATHE, with ordinary gap bed (not box-end) aed 
without three-handle feed motion. 
One Bain. by 10ft. SLIDING, "SURFACING, and SCREW- 
G Gap Bed LATHE, *with conical necks and three- 
handle feed motion. 
yim in. by Bft. ditto, eit 4 
in. by 6ft. ditto, a 


on - rh * SSULDING, SURFACING, : Soe SCREW- 
ae atic Won Lay 7 nha an ee Pig 
8) cone, got ec! Dgs, 12. 101 tase ua, spindie, 
sli loose ar studs and ane on op aquare.) 


and fo jew 
One Brass Finishers’ LATHE, aft, 2 hel cae 
One l0in. to 12in, stroke SHARIR MACHINE. “Bt. bed, 
with ae motion and one pair vi 
One Sin, stroke SHAPER, att. § Sin, bed, 


motion. 

One isin. BENCH DRILL, with hand feed. 

One 36in. Double Geared Vertical Pillar DRILL. 

One PLANING MACHIN vo = plane 6ft. long, Sin. wide 
in. high, with one tool-box ross-slide. 

One PLANING MACHINE, to plane 6ft. by 2ft. by 2ft. 
with two tool-boxes on cross-slide. 

One PLANING MACHINE, to plane 10ft. long, 3ft. high, 
sid wide, from 3ft. square models, with two tool on cross- 

+ and one side tool on near stand: 
on All the above machines are new, and in stock for immediate 

aes very. 

"Also One Second-hand PLANING MACHING, ie in excellent 
condition, only worked about six months, by Woodward and 
high, with gue tel be -S.A.), to yewe ft. long, oe Pr 2ft. 

ith one tool-box on cro>s-sli 

REDMAN and SONS, Paste Ironworks, Halifax. 


with circular 





i Sale :— 


Two sound jamcnee IRE STEAM SORES» dimen- 
ons, 26ft. x 7ft, louble flues ‘ork: pressure, 
1001b.; and 26ft. x ott. ¢ din; double dues; vate pressure, 


Both boilers certified by Vulcan Insurance Company. 


For iculars 
vents ELEY BRos., LIMITED 
254, Gray’ 3 Inn- road, London, W.c. 


Fee Sale, Boiler Shell Drillin 


Fs ae Le B with four radiating arms, for marine wo 
condition, and our own make.—Apply, CAMPBELLS 
and ft HUNTER, Ltd., Dolphin Foundry, Leeds. 1714 





Pos“ 








my ° ° 

or Sale, Boilers, Lancashire, 
insured for noid. aoe pressure, ney and only hel 
short time; sizes, 27ft. by 7ft. in. and 27ft. by 7ft.; two furnaces 
each, all mountings, fittings, &c.; makers, Foster and Co,; now 
at Norwich Railway Station ; specification and boiler insurance 


report can be forwarded. 
THOMAS "BLACKMORE, GOULD AND CO.,, 
Scrrocx Hot PS46 
Laurence Pountney-hill, C snnoa- -treet, London. 





Fer, Sale, Cheap, 6 H.P. Inside- 


RED Fowler TRA UTION ENGINE; also 7 and 
8 H. pe Sorell TRACTION ENGINES. Ready a a 
a —GRAVEN, Ely, Cambs. T32 


ES Sale, Double-ended Punch- 


ING and SHEARING MACHINE, to punch lin. throu, * 
lin. and shear lin., with 24in. ga angle i iron shears in mi 
to cut 6in. by 6in., ‘stop motion, belt driven, overhead crane. - 
WILLIAMS and "SONS, South Bermondsey Station, yee 


For § Sale, High-class Coupled 


Condensing STEAM ENGINE, cylinders 20in. diner, 
42 stroke, 60 one agen 60 Ib. boiler pressure, fitted w 
short ports, expaasion g feed pump, two_air-pumps on 
condensers ; each side can me worked Sica : =f 
seen in position. —Address, GEO. BAZELEY and S 
Penzance. P tae 


‘For Sa Sale or Sits 


BLE ENGIN. 6 to 
SEMI PORTABLE ENGIN 
TRACTION ENGIN Sto 
PLO velo ENGINES and 
Cc FUGAL PUMPS. 
SAW | BENCHES and SAWS. 
Immediate delivery from works for breakdowns, &. 


HENRY LEWIS anp SONS, 
ENGINEERS, READING. 
Telegrams : “ Lewis, Reading.” Pall list free, 


For Sale, New Steel Lancashire 


BOL lor immediate deli - 
Sores tee aie fo for 100 Ib. working prensure, 
Sot. x aft dia. for 160 Ib. ditto. 


dia., for 120 Ib, Aitto. 








3 N.H.P. 
12 to 50 N.H.LP. 
N.H.P. 
Implements. 




















For Sale or Hire :—Locomotives, 
4 and 6 wheels 


; Steam Wi Ballast and Tip 


reese SP Meer area Reuse 





rane, Three-Ton Steam Travel- 


LING and all motions, 36ft. steel jib; poet 6 contitien 5 
makers, Stothert and Pitt —THOMPSON, Maria- rect. Mill: 


Fror Sale, Punching and Shearing 
HY. Girrus, | cod ironworks, visatreet, Manchester 





Eagine and Boiler, Undertype 
Marshall, 30 N.H.P., cyls. llin. and Bye. wes YP att. 

strok td boiler 140 ad-4 PSON, 

Maria-street, Millwall. P6552 


.» With "jet condenser. ~ 


eee ole Pum and “Well- 








For Sale :-— 

——— CORLISS CONDENSING ENGINE, by 
Hick, ; 24in, cyl., 48in. stroke. 

‘compound ¢ CORLISS CUNDENSING ENGINE, by Messrs. 
Wood and Co. ; 13in. and 20in. cyls.; 36in. stroki 

CORLISS COMPOUND ea “ENGINE, 
Victor Coates ; 16in. and 28in. eyls., 48in. s 
COMPOUND HORIZONTAL mors, eo ales, Paxman 
and Co.; 9in. and 15in: cyls., 16in. stroke. 

COMPOUND SURFACE-CONDENSING RYGIES, by 
Raston, Proctor.and Co.; 10in. and 16in. cyls., 20in. strok 
ers HORIZONTAL CONDENSING ENGINES, 

Ormerod, Grierson and Co.; 13in. and 18in. cyls., 24in. 


by 


stroke. 
Pair 2lin. Beciauntel, ie: eaeihe Fi TAN gee Aca tad 
ENGINES, by Nasmyt! 3 48in. sti 
Catalogue of over 2000 cor free on pars ny 
Machinery let out on Hire or sold on Purchase Hire. 

Send for Catalogue. Inspection invited. 
THOS. W. WARD, LIMITED, 
ALBION WORKS. SHEFFIELD. 

Telegraphic address, “ « Forward, Shefti eld. 


Fs Sale :— laa 


VES 20in. 6-wheels nag SIDE bee eae 
Sol ioe. 6- 


41028 





annie ae ieee net 
ie eSuie ane By, wile BADDLE 
THE AVONSIDE ENGINE COMPANY, 





Splendid Vertical 


or Sale, 
age | pat ese NG MACHINE, by Hulse, 20in. 
cheap for prompt delive: 


table, 2lin. tra’ 
WILLIAMS. and SONS, “South Bermondsey Station, —- iden. 


er’ Sale :—Steam e, Com- 


Ry alg Ppa Inverted type, cylinders 12in. and 
ar -¥¥ ENGINES: Second-1 jeend, 6 H.P., 12 H.P., and 20 H.P. 
own 

EW GAS ENGINES, al snes, 14 to 700 HP. 

PoMPiNG ENGINES, of cae. Duplex cype, Second- 

uo wger tRIPLEX By S| 8 Belt Pe Pumpe, for 150 Ib. pressure. 
STONE BREAKER, Baxter's, 12 x 8; ly new. 
FIELDING axp PLATT, Lawrrep, 

GLOUCESTER. Yu 








For Sale, Two Pairs of Priest- 


MAN’S PATENT Ol ENGINES; each 2 LP. 5 
absolutely yng and i ning wee 
work ; to be sold cheap. Apply, LEE and Ont’ Notting: 


rd 


Blackfriars- 





For Sale, 14in. Stroke Sha 


MACHINE, 5ft. bed, two tables, circular 
ade first-class condition.—I. COHEN and CO., 240, B 
road, London, 8.E. 





For Sa Sale, 40 B.H.P. Gas Engine, 





t-class condition.~I. COHEN and O©0., 2%0, 
Blackfunreve weg 2 London, 8.E. ‘hn?’ 
Lets Theodolites, for Sale. 
DRAWING INSTR SECOND: HAND. 





H ei born, 
BONS Be Hh Holts aie 








—————— 
med. Rall 


eo Double- 


DRILLING Reaver 0 rs 
Usable omy ‘tab 


adi 
» planed and le and a 
Oe Rane foundation pis 
‘ond ‘Tennettel tesco Nand 00. a 
road, London, ae 


Reed 


yor Teil inte Delve = ea 


mY. MARINE Bang Ny By 8ft. dia. x 7ft. 


fort 10 lb 1h ceinn se aaa 
SR, an 2ft. 10in. dia. x 12ft, 
LAlet, catonn, Otte pret tated toe eI rorking ao 
ee. Ss geal plates, with holes drilled ang 


a ooo and t lowest | ice sent on 00. wash Li 
te n to en, 
121 ete, -Trent, 


Sines 


Reshworth and Co., Sowark 





BRIDGE. — 10 PUNCHING apd SHEARING 
MACHINES, from Hin to lin. IAL URILLS. 
4 PLANING MACHINES; 2 BvAkGLas and Te IRON BEN 


ACHINES BOILER vite 
FLA NG MACHINE; SCREWING MACHINE , and 4 
lot of other tools,—Full I partioulare« on ee 1588 


ES, with 3 an rollers ; 





ene 


Gecond- Head Machina Tools for 


SALE. —ALFRED HERBERT, Limited, Coven'ry, hare 
Second-hand MACHINE 


a considerable number fie: LS 
for SALE. The mac removed Yi their plant 
to make way for henvier méehinery. List with full particulars 
will be sent on application. Visg 





Lccomotives in Stock, New :— 


One bined Barris * gauge. 

One a. 2ft. ore lan‘e uge, 

One 8in. " att. een 

One lin. ,, df shin. 

iB. gauge, —_ ready, 

One léin. 
om ae for 20 tons Iie. diameter 5 On Shin 
eTwo TUBNTABLES, self-coutained, 6ft. dia. 


boarded top, to carry 6 Fewtis~ a. BAGNALL: Le, 
Engine Works, Stafford. 


gauge, 
co 





4- “Whe el, Saddle 


Locomotives, 
ter; very Bowetfal. and 


poo ils 3 latest Sa ‘Other sizes in stoek, 
Full particulare and omens 8 on See 


Lecomotive magnons ‘Bristol 





aie for Tinissiitai Deliver 'y, 

in. and lin. Lever and Excentric PUNChING 
MACHINES, with Angle Shears; also 2 ANGLE |RON 
BENDING ACHINLS, with 3 and 4 rollers; Horizontal 
PUNCHING and BEAM BENDING MACHINE.—Ii SH. 
WORTH and Co., Sowerby Bridge. 1589 


Rots Biter’ No. 8, eased 


ttern, for 140 Rees or melt 25 tons metal per be mur, 
Perfectly new, ordered in error; list price, £200. Will c 
any reasonable offer to clear at once. Part iculars free, ‘with 
a0 BG T. J. S, care of J. W. Vickers, 6, 36 ~e 
ne, E.C. 


team Sets for Direct. current 


outputs of 75, 100, 150, and 200 K.W., at 500-550 vo! 
Magn ae Bneinie ES of 7% 40, 53, 76, 114, and 225 | Bi I.P., 


a b. 
DYNAMOS of, 6, 9, 18, 20, and 30 K.W.o 
MOTORS 0 0, 18-5, '25, a 37 H. Pr. tor 220 volts direct 


curre: 
TRACTION MOTORS, 17, 27, and 31 H.P., for 500-550 


olts. 
to” complete list, prices, and particulars eter, _ 
Engineer Office, 33, Nobtal lk-street, Strand, W.C. 





riple-Expansion Engines, 
suitable for a Twin-screw Vessel, og! SALE ; cylinders 
12in. and 20in. and 32in. x 22in. stroke: for 180 Ib. working 
pressure; equal to new; and oat under B.0.T. and Lloyd's 
, of 
Steam Navigation Com: ny’s 3.8. Talca; only work 
weeks. — Apply PANY EY ‘SHIPBUILDING and ENGI- 
NEERING COMPANY, Lytham. 








W ater-tube Steam Boilers. — 
REQUIL the WORKING DRAWINGS or 
PATENT Bont “4 * simple STRAIGHT- i BOILER, 


eating surface, 2000ft.; mum ,) 7ft.; 
length, betas indifferent. —Address, se sketch in first 
instan ro? 1576, Engineer Office, 33, Norf street, Strand, 





H.P. Serpollet Steam Car, 


a 
6 double phaeton wrt in — walnut and ash, olankin 
upholstery, Collier tyres, boiler in good oan £100 ‘or offer ; 
worth double. To ap any 
steam the use of this car gives an fevaluabie’ lesson. — 
BENNETT and SAYER, Derby. 1750 








9 5 I H. P. Portable Engi ne for 
; also all small ar oo 3 & es es mOerA R 
iLL, ¢ oy B; 8ft.—WILLSHIR a Eorent 





For PROMPT SALE 
AT VERY LOW PRICES. 

andl at the price oo are for LAMEDIATE i Atma 

Plate Edge PLANING tNING MACHIN tape plates, IAF. tn 

wide ; ersing . down food’ saderorer by 

Hilland Co. 8110. 

Powortul Sin, ke Modern ee MACHINE, by 
Hulse ; very massive tool ; order. 

24in. tre LA’ bed, screw-cutting, twe saddles, 


og 


catreble-geared -acting Bi oe BREAE Larios iste, and 26in. 
erBerew-driven Wall PLANING ae St. by 7ft. 


ee DS NS nae two tools. 


saved Verlisnl BORING and DRILLING MACHINE, 
aneaefienans ta OF. diam., 2ft. bed, two traversing table, 


Kai ae Compound “Six-cylinder VERTICAL 
ENGINE, 166 H.P., nearly ‘new, £170. 
Screw dri PLAN MAtHINE, to plane 22ft. by 24ft.; 
Modern type RADIAL DRILL, 1éft. arm; #218. 
DSTOCKS and’ FACE-PLATES, 


Two ve TP owertul HEA 
doth. centres, for heaviest work. 

8 Undert; erty pe NGINE aad BOILER, two 10in. 
pif nee nearly new, 150 Ib. i cheap. 

Powe: 'UNCH and SHEAR, with angle shears, lin. 
plates —~y aor 2lin. gaps, by Be: ge 

For appointments to inspect and full particulars apply— 

LEE & HUNT, 
876 


NOTTINGHAM. 





Yorkshire Machine Tool and 

ENGINEERING WORKS, LIVERSEDGE, YORKS. 

MAKERS OF HIGH-CLASS MACHINE 
TOOLS. 


"ihe Mtusrated At, tat or Meo week 


T28 
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HENRY BERRY & CO. 


LIMITED, 


CROYDON works, LEEDS, ENGLAND. 











STOCK OF MACHINES| 
BERRY’S 


Fixed Hydraulic 
Rivetters. 
from sft. to 11ft. 6in. gap. 


Portable 
Hydraulic Rivetters, 


all sizes. 


PATENT 


Hydraulic 
Mais 
Valves 


Belt-driven Pumps, 


all sizes. 


Steam Pumps, 


several sizes. 


Hydraulic Accumulators 


3in. to 15in. Rams. 


Flanging Presses, 
several sizes. 


ac. &o. &ca. Aae 








ae Write tor Particulars. 





FLANGING PRESS. 


HYDRAULIC MACHINERY 


Our Speciality. 



























Admitted to be the Best and Most Durable Metals for 


Bearings, Slide Valves, Eccentric Straps, Slide Faces, Hydraulic St a 
Pumps, Plungers, Piston Rings, Cylinders, Bushes, 


Anti-Friction 
Metals of all kinds. 
Phosphor Bronze and Gun 


Metal Castings. 
PHOSPHOR TIN AND COPPER. O ev mn 


COG WHEEL BRAND. Ay 
gE <= PHOSPHOR BRONZE CO. <2 


87, SUMNER STREET, SOUTHWARK, LONDON, = E. 





Bars, Strip and Rods, 
in Bronze, Gun 
Metal, &c. 


VULCAN 
YOHdSOHd 
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INDIA RUBBER 
“Simplex” Cotton Belting. Canvas Fire Hose, 
| : Celluvert PBR: 
THE BEST L P Pa 
Asbestos and Metallic : lent 








HIGH PRESSURE 


Pp ACKIN DAVID MOSELRY & SONS, Lé. 
CHAPELFIELD WORKS, ARDWICK, MANCEESTE’. (Sp!) pu10 


, - = — , Ca) 
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On 
PUcAay 
Flanged complete by Hydraulic Machinery. £56 iets 


THE LEEDS FORGE COMPANY, Ltd., LEEDS. 


To maintain thickness of flanges and contracted parts, which is of vital importance, we roll our plates with a thickened end. : 
These Furnaces are made from special quality of Open-hearth Acid Steel, produced at our Works, from the best selected brands of Swedish and Cumberland hematites. 


SAMPLES 
i. FREE. 
A,” 1/= per lb. * B,” 1/14 per lb. 
* ©,” an excellent Wire Gauze and Asbestos Block Packing, 
1/3 per lb. 
UNITED ASBESTOS CoO., 
BM26 (Regd.) DOCK HOUSE, BILLITER ST., LONDON. “Ec. 


























L. STERNE & CO,, Ltd., The Crown Iron Works, GLASGOW. 


Refrigerating Emery Wheels. 
Ice Machines. (Crown Brand ‘‘ Consolidated.’’) 








Emery Grinding 
Machines. 


LONDON OFFICE: Donington House, Norfolk Street, W.C. PARIS OFFICE: 40, Rue Laffitte 


Spiral Springs. 
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Asbestos Co.. United, La ‘raser, D., and Sons ~ Fielding and Piatt, Lda Macdonaid, A. J., and Co Batchelor, R. D. ER andF, Ld Fowler; J.; and Co. 
Ledward and ett, ae oe - 3 Leeds . and Hydraulic Co| motor Cars: Blake & Knowles Pump Works quem, & I Rob > ta Ranso! Sims Jefferies 
| Wheeler Condenser & Eng.Co| Musgrave Bros. || ) ag Wilson. A. ’ Tube Expanders : 
pa... t, Jos., and Co AG . Beatie ~~ & Clarke man’and Co, La| Wood, J. and E. Wicksteed, C., and Co 
encing : Smith, Hugh, and Co oe Drum Engineerin * "Steam Launehes: Tube 
Bayliss, Jones and Bayites Tannett, Walker and Co., Ld ane ©. 1 oe re Drysdale, J., and Cochran and Co., Annan, Ld | Fielding and ane La 
Morton, F., and Co., Ld West Hydeaulic Engin’g Co ago Evans, J., and Sons Colljs, 4. B.; La 
Rowell, D., ana Co Mouldin: ° and Ferguson, Ld Cox and Co” Tubes ; 
x Hydro-extractors ; oulding : Glens Kennede, La 5 
Filters, Waste Oil: Wrostbecr: T., and & Sons Jackman, J. W., and Co ~ jryonas Limit Kennedy, Davis: Co = —) rn a 
Wells, A. C., and Co na ema Co Oil Cans: sciatic Faye ‘ka Ferguson, Ld ritish Co 
Bearings : Fire of f Construetion ?| India-ru' Kaye, J., and Sons, Ld I ee y and Co., Ld poses es Co ay ier 
Empire Roller Co Couplers, Automatic 8 Flour ap Todi rapper stele. WL E Whivcs-c2 : at ha EO Simpson, Strickland and Co ri, Grieeaet os” 
Goat as o 7 Turner, K. R. and F. Moseley, D., and Sons, Ld Britannia Engineer’g Co.,La| + ones ones, Henry | Steam Se + , end Co Ie 
q ig} Brothers Forced d Draught : : Indicators : Campbell Gas Engine Co., Ld Brothers . t., and Co., La 
Beiting : Booth, Jos., and Crosby Steam Gage& ValveCo| Crossley Brothers, Ld Mills, wand Co nand Brooke. Ld See ieee ae La 
American Machinery Co t, T., and Sons ‘all Destructor Co., Ld Cundall, R., and Sons, Ld Mumford, A. G. Lancas er and Tonge, Ld ames, 
jest, Belting Co., Ld Chambers, Scott and Co Howden, J., and Co vfs foie eo 3 dbri hoover La Owens, S., and Co Steam Traps: Russell, rae, and ag 
Gandy Belt Manufacturing Co| C and Co eidvusa Brothers. ‘ars ns Humidifier Co “y Pearn, F., and Co y Manufactur’ Stewarts 
‘ Cc. 0. Doles, fi. J.” F orgin BS id Bjectors : ee pa ag Pulsometer Bagineering Co Armstrong, J., and Jraet Boks 4 + poy ube Go. ld 
ly Soy ng > ad Clarke's Crank and Fe Co | fee tal f Glover, f, and Co., Ld a British Stem Specialities, La |, saan 
Tylor Darlingto Green and Houlding, La ! , Gei 3 
Webb and Son ” Plelding and Piatt, Ld Grantham Crank and iron Co Groshamn ‘nd Orava, ri foraaby and Sone, La torey, I. aiid Sons Hotien n an Brooke, Ld U: Tub’gCo 
Gibbins, linger, R., a . B.. an F iio Turbines 
Pig inlns Wire Rave Go, La Grafton and Co ian Rend Oo, 14 reylenx. W... and Or., Ld pollook. W gud Waddel | Thwaltes Brothers, Ld Witty and Wyatt, (= Fans) 
Henderson, J. M., and Co Phillips, J., and Go nks, ; wt Ms Warner. R., and Co Steel: ‘ 
Mibsker Hover Engineering Co Higginbottom & Mannock,La) Punden, J./and Sons ora ee 4 stinghouse Brake Co Edgar, apd Oo., La Le Grand sud 
Dram Engineering Co Isles, Lid Foundry Reaulsites : Ins g Engineers : Wilcox, W. H., and Co Armstrong, Whitworth & Co Vv Pum: 
deckmanssWeeeece | femspand Appia Bros, Lal Pou ne yew vanes | Press rg ey 
x : ; 
me tion: Marshall, Fieming and Jack | Friction Clutches : = <Sees Haigh, W. ° J., and Co., Ld Valve Makers: 
Boller C« tion : Musker, C. and A., Ld Bagshaw, J., and Sons Gems lemaman Cdhes Sod thosbe La Purchase Hire System : Co., Ld ‘Ashton Valve Co 
Ransomes and er, Ld conaaee, 2. ond Bons Vulcan Boiler Insurance Co . Sykes, H., Ld Laird and Co.,Ld | Auid, D., and Son 
Sener Covering! joss, Downs and Pootapeon Gimson and Co., Ld &S kc Pesan ste meters: Carbrook Steel Works Bailey, W. H., and Co., 1d 
Leroy, F., and Co bumsell, G., and Co, Wigglesworth, F., & Co., La | Iron & Stee} orks, $ Plant} Mansfield, E., and Sons ge La Firth, T., and Sons, La Tarnbull, A..’and 
Beape's Asbestos On, It mith, , and Sons Fuel Keonomisers : 3 . Hadfield’s Steel Foundry Co 
Asbestos Co., Ld taylor and Hubbard ¥ Cross Co : Head. "Wrightson and Co. Oil Launches ¢ Railway Plant: Jessop, W., and Sons, Sheffield | Ventilators ; 
Tem rter Co Wellman Sea p ama rend Sg Vosper Co., Ld Askham and Wilson, id| Osborn, 8., and Co Bogle, R., and Son 
Botier Insurance : Wilson, and Gon La Hedaon m Eoonoustetr Oo., Led | Buildings & Roofs: agnail, W. G. Rogerson, J., and Co Parsons Vi 
National Seiler Insurance Co Wimshurst, Hollick and Co aa gs > |Oil Mill Machinery : Jeataon, J., and Son ., and Sons 
Ls °° | crueibles : Peurnaces Beaby Fr and Go." | Rose, Downs & Thompson, Ld) Bich, snd Co., Ld Bloal Ccuspany of Seotiand Vuleanice 
$ wh, J. +9 » = Stewarts .F. 
: Doulton and Oo., Ld bots i Fie le On Clyde Structural Iron Co., Ld Oils and Lubricants : ween AG hey Stowarta and Lioyds, Ld Washers: 
Manufact’ng Co, La] Destructors : Fo Hamdyside and Co. La wer mepee G ary Darlington Wagon & Eng. Co Vickers, Sons and Maxim, Ld| Grover and Oo., Ld 
, M‘Nedl, C., jun. Horsfall Destructor Oo., Lid Salmon aad Hill and Smith Garter aid Wright Dick, Kerr anid Co., Ld Woodhouse and Rixson Watehes : 
Bellors: Meldrum Bros., Ld Fosible Trey Lyaaght, J., Ld Trier Brothers Electric Ry- and Tram Cat Co| stag] Structural Work: | Benson, J. W., La 
‘Abbott and Co... Ld Diving A : Watt Boller £ Gen Insur. Co sa Fo and’Go td —«| Paeking, Metallic: Fowlers J, and Co, Ld Fulham Steel Works, Ld | Water Gauges : 
Baboock and La ipgeratas Gas: Morton, F., and Co., Ld >, yey » Morton and Go., Ld| eke" 4S Se es 
Central Marine Works; Siebe, Gorman and Co Dowson ReonomicG@aso.,La| porcar snd Or. Led Hobdell, W: La Grech, T and Sone id Main, A. and J., and Co z " 
Qostran iA or | epee ond OO Hulvard Engineering Go Grimth, W., and Sox , Water Purif. & Soften’s: 
Coltman, H, and Sons Drawing. Tracings, &e.: Gas os Engines: : oo. tals tench Co : : = eT Stills 5 & I ristill Plant : Baker's Patent Appliances | 0 
= Hall, Comp belt ee Engine Oo., Ld/ Jacks » Klinger, R., and Co H : ; 
pavey, and Co., Ld ‘esser S new Aa ion ellan, P. and W., i Lancaster and Tonge, Ld Clarke and Co Stokers, M &e.: and Co., Ld 
] A, id Thorp, J. B. idge Lronworks, Ld | Jointing : Moseley, D., and Sons, Ld Isca Foundry gCo| Bennis, &., and Co. Lassen and 
Parrar. Fairbanks Company Klinger, R., and Co U.K. Metallic Packing Synd- | — Ki Stuart and Cen bed Ww.” bo Mather and La 
Galloways Limited Dredge Plant : Fielding and Piatt, Ld Dixon Crucible Co U.S. Metallic Packing Co Laycock, W.8. La.” Meldrum Beca ia Go 
Seema eeTSS| Peeaetiren a | eeteuties | | Maem Wake iicarcrs | Eta Fings 6. sents Royle Linuted 
Lumby” Son’and Wood, La | Kalis, &. L., W. foon and Co| National Gas LdjLaundry Machinery; | _ Witty and Wyatt, La fiomeen, Fond W148 lace Becakenas Water Wheels (se Fans) 
‘ormand’s Patents 4*bnitz and Co, Ld Pollosk, Whyte and Wwaadel Bradf T., and Co Painting Machine; Midland Railway Carriage Co| Baxter, W. H., Ld Ww Machinery : 
eyth-East’n Marine Eng. Co| Priestman Bros., Ld Sremies Sat Regine Oo, LA Summerscales, W.,and Sons | Wallach Bros. es band y Ld sn, H. B feighing . 
Dre, Jota Oe gral Dyes Porgy Oo, | _‘Taneps Lil Tuli, Dandi" | Welly Ayano | Bammemevantenet | Mase Bren ts Foe hea S's Oo 
; G G 3 Lead Machinery : Patent Agents: Stableford and : ‘airbanks 
tobey 4 Co., Ld Smulders, 4. ¥. Baflerworth Bre »Ld Wilson, J., and Son Alexander, HP, and Son | Summerspq, T., qnd Sons, Ld eee aes: Pooley, Hand Go, La 
Bowland, B. &. end Co.,La |Drop Sta Patent Litter Co., La i Lifts and Hoists: ao sage te s Mirrlogs ‘Wateon Co.. 5 seater. a 
Einpeon, Strickland Barry, Hew gensen Rams draulie: Pott, Cassels ‘Williamso: 
Bestca, Ww. iad oo iccoeen, J., and Sons, La Holt and Willetts sae as Redfern, G. Fj and Co es la z Stewart, D., and Co., Ld Electric " Veta Co., La 
Boiler La auge Glass Protectors:| Sand: ‘oundry . G. 4 
x 5 “5 ag Hulburd Engineering Os Setth and Gaovens? ee ie at Geom Vasher: H. P. Ss ere: Wheels : 
, J. L, and Co Elec. Co| _ Wallach Bros. Waygood, R., and Co., Ld ney Reducing Valves: Tuten cad And D., and Sons 
Tinker, Shenton and Co Ld |Gau Youngs Pattern Makers: educing Valves : m and Anderson Brows, Dona ~~ 
bec aepeemg Kling : RK? seo So Light : Light and Heating Co i ro : et: and Son Drvuhert, Laneeay L 
: at an’ Be - . ‘ : U &Co., Ld 
olte, Huts. BP psteoings: or and Budenberg U.K Lignting Trust, 1a by cone mgm Pom Ci *Perringion. W Mae! a, and H Braby, ¥., and Go. La Galen ade 
Armstrong, Stevens snd Son Gear ape : ~ a Pattern Wood: Fenteen and Sos. A — ssa: Warner, fey and 00 
Haylias, Jones and Bayliss, Ld La Brown, D., and Sons Lithographers : x: and Souk Le Haslam & Eng. Co., Ld Technical Catalogues : ; s 
Carr and Nichola, Ld Wks Co| Smith, J.. Cork and md - Owen, J., and Sous, Linde British m Co Bulletin Co Wire and Wire Rone: 
Mercer, K. Wiggle: ein t. & Co., Ld : P d Peneils: Mirrlees Watson Co., Ld Caledonian Wire Rope Co., Ld 
, Oo i al a Locomotives : ene am . Pulsometer Co |Telegravh Code: G., and Co 
Beettin: O., and Oo. La ta |9Shfen eka. Pepin” batten: Sterne, L., and Co Stevens J. ., sind Oo 
Lh eS : .D. 
lt ce a | am jn - evar, Peacock andoo,, La |Pig Iron: | Roek Drills : Time Checkers : tas 
pond &. B &Coj Bodiey ifother and Go = A cee feshall Co Daw, A and z Liewellyn s Machine Co 
oe a Haren, Be Davies and Meteaiie. La” | Pile Drivers : Rolls & Rolling Mill Plant 
Brick & Tile Machinery : Oo Seen te Spat On, St = Ledieanee Nasmyth, Wilson and Co.,L¢| Akrill, C., ‘and €o., La Co 
and Graven, La Elevators ; New Conveyor Co., Ld tiunslet Engine Co., Ld Sissons and White Perry, T., and Son 
Butaliffe, Speakman’ & Oo., Ld Conveyor and Klovator Oo | qi ante HA. Easy: Hulbert ana G3, a Pligg, Stee! & Conerete: bs am J 
. ’ \ on! bd Sons, 
Etnfis oe man co,24] Feidemarun:us' |Ggvarnone: | Sere ent Gia |PHgRS, rom.and Steel; |Rovs (wr Iron Buildings 
- 3 . 
aii ie Emory Wheels, teo| Poe: MesKab & Hixheat Peokett and Sons hand W.H.” Rust Preventer : 
‘Arrol's Bridze & Roof Uo., Ld| London Emery Works Co" Grain Cleaning Machin’y Vulean Locomotive Works i, yan Soa Eley Bros., Ld 
Finoh. E.. and Co.. Ld Luke and id Boby, R. Lubrieators : Plaxoth, T. and Co., Ld Washers: 
Fantgtide tind Oo. Ld <a) © |Graphi ri Engineering Oo [Pistons : and Padmore La 
« oes Jctble Go 
eenan Froude, and Harris, Ld Hugivesring O Oo Falcon Ironworks Co., Ld Sanitary Appt : 
pe By > ed B. B., and Co Grete fase, Pies eproof : Teer Lancaster and Tonge, Ld Sait, 0o., Ld 
Lynaght, J,, Ld Gerne, L., aad Co Bpactalwork Thorteoher Ld Wakefield, 0, ©. and Qo Lockwood and La Barnett and Foster : 
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Frvtiee, Homes Bono Sons & Cassell, 
BILLITER-SQUARE, LONDON, B.0. 
ESTABLISHED 1807. 
AUCTIONEERS VALUERS, AND SURVEYORS 
MILLS AND MANUFACTORIES, 
PLANT AND MACHINERY, 
WHARVES AND WAREHOUSES. 


Telegrapaic Address—‘‘ Futter Horsuy, Lowpon.” 
Telephone No. 746 Avenue. j BK29 





_ Sacosp Enrrros, Revised. In Large 8vo. 


CENTRAL ELECTRICAL STATIONS: Their Design. 


OHAS. H. WORDINGHAM, 4.K.C., M. Inat. C.E, M. Inst 
Manchester, Klectr ical Rugineer-in: 


TION, eu Man 
Council ae. inst. E. 
One of the oe valuable contri! 


ement. 
lectric: 


ae herb | of 
to Central Station lit 


Bae isa- 

ene: ot 
Chief to “— Admiral 

terature we have had for some time.”"—Hlectricity. 


JUST OUT. In Large 8vo. Handsome Cloth. Fully Ilustrated. 12s, 6d. net. 


ee ee CONTROL: A Treatise on Electric Switch- 


GEAR and ky sonteed ectric Transmission. 
of ace Council of the cremnees hehe ar Electrical 


at Aone oe mes age ANDREWS, A.M. Inst, C.E., M.LE.E., Ex-Member 
ssociation, &c. 


The di in particular 





suarkahiy goed end cles: 





ROYAL DOCKYARD, PORTSMOUTH. 
By order of the Lords Commissioners of the 
Admiralty.— Messrs, 


Fuller, Horsey, Sons & Cassell | 4s 


to harm het their SALE by AUCTION 





Re Easton 
By Order cf Mr. W. By Peat, of 8 Léthary, fi eS the Receiver 
for the Debenture Hi 


Fuller, H Horsey, Sons & Cassell 


<n ios enone eRiTe TTRONWORKS, Ext, Kem ent, on 
TOESDAY, ae Sey | fe prey ot at Eleven 
STOCK, STORES, LOOSE PLANT, anp 
LOOSE TOOLS 


at the above works, which include portable engine, loco. travel- 
ling tees, bend com ing machine, portable and pneu- 
matic drills, 70 Weston's blocks, numerous vices and 
machine sen lathe beds and tcol stands, angle and 
, blowers and fans, punching and 
shearing machines, iene ‘torges, anvils, “aboshes, smiths’, 
botlermakers’, and fi tools ; Eco: site we roils, forge and foundry 
stoi machines, bles, plate cutting and 
b pumps, coppersmiths' 
p Dan washing mac! and narrow 
font trol ileys, iron and wood skips, 150 tons mild steel, about 
ve tens flat-bottom rails, 80 tons rg ye and nuts ; 20 
tons chai al tons a tons boiler tu 
numerous valves and cocks, 50 tons piping 
castings, sight ar purifiers, large quantity of new files, 
j serews, &c.; general assortment of engineers’ and electricai 
stores and ‘Attings, quantity of dry patternmakers’ timber, 
logse office farniture, and other effects. 


iewed four days ana cal ues (when 
at the wort Se, ot Meme” WB Peet on 
S Lothburr, E EC. *; ‘Messrs. . Golding 


Hargrove, m-street, E.C. 
Ling ys a SONS and CASSELL, il, 
ve freehold waterside Engineering Wor! 


extensi orks, 
wikh the whole of the fixed it, machinery and fixtures, are 
for Sale by private treaty. Poticanes pons, be ah had as abowe, 


RRailwa ilway Switches and Crossings. 


CRAN ANKS, 
PIPES, BRIDGES AND Poors " 
Isa FOUNDRY ok and ENGI Mon. 
Loudon Office : 30, Bush-lane, Cannon. Spl) wx158 








rt a 
graphs and 


In Crown ‘Bv0. Handsome Cloth. With Numerous Illustrations. 6s. net. 


ReRCMICAL PRACTICE IN COLLIERIES. By D. Burns, 


A: M. wo E , Certificated Colliery Manager, and Lecturer on Mining and Geology to the Glasgow and West of 
“A “ae and concise Sy inteodetion to electrical practice in collieries."—Mining Journal. 


Srventeentx Eprtiox, Revised. 


A 


M. Inst. C E. 
A Wondertully 7 i 


Pocket Size. Leather. &. 6d. 


POCKET-BOOK OF ELECTRICAL RULES AND TABLES | 5 


FOR ya a OF ELECTRICIANS AND ENGINEERS. By JOHN MUNRO, C.E, and Prof. JAMIESON, 
. Worthy of the highest commendation we can give it.”—Hlectrician, 


In Crown 8vo. With Illustrations and Examination Papers. 3s. 6d. 


ELEMENTARY MANUAL OF MAGNETISM AND 


A ELECTRICITY. By ANDREW JAMIESON, M. Inst. C.E., M.LE.E., F.R.S.E. 


“A thoroughly trustworthy text-book. 


TEAM AND STEAM ENGINES: Including | 
Turbines and Boilers, With over 700 350 Illustra- 
tions. 10 Foldin, Be ane Plates, and Examii pers. 
ANDREW JAMIESON, M. Inst. CE, MIEE. F.R.S. 
Focrreexta Eprriox, Revised throughout. 10s. 6d. 


teen BOILERS: Their Defects, Manage- 
and Construction. By KR. D. MUNRO, Chief 
ineer of the Scottish Boiler Insurance and | aan Inspse- 

tion Company. Fovrru Epiriox. Cloth. 4s, 6 


LONDON: CHARLES GRIFFIN & C0., Lrp., Exerrer Street, Stranp, W.C. 


Practical and clear.”—Nature. 


AS, OFL, AND AIR ENGINKES. A Practical 
| Textbook on Interna’ Combustion Motors without 
Her. By BRYAN DONKIN, M. Ins. C. c. M Tnst. Mech. E. 
Fourrn Eprriox, Revised and rs Fully Itt re 
TC aa, 


pase, HEAT EFFICIENCY OF STEAM 
= TUBS, With Jems ‘ine Heating v aad of Froke anit: 
By BRYAN DONRIN’ A M. ” nat. ah te 
Quarto, Handsome Cloth. with Snel Pintest oes. 
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TO PATENTEES AND OTHERS. 
NUARY 6th, 


“THE PRACTICAL E? 


Oa aad after JA 


-IMPORTANT NOTICE. 


ENGINEER” 


Will be ENLARGED to 64 PAGE3 WEEKLY, and will contain a 
COMPLETE WEEKLY CLASS(FIEO LIST of APPLICATIONS for PATENTS, and ILLUSTRATED ABSTRACTS 
of all PATENTS relating to ENGINEERING and ALLIED INDUSTRIES, 


Price 2d. weekly, or 10s. per annum Coes Pocket-book) post free to any address, or 9s. per annum 
ithout Pocket-book. 


TECHNICAL PUBLISHING CO., Lop., 
359, STRAND, LONDON, W. 


287, DEANSGATE, MANCHESTER 


C.; and all Booksellers. BKAOS 








British Engineering Standards | 
Coded Lists. 

Issued by authority of the Engineering Standards Committee. 

Vol. L—ROLLED SECTIONS for CONSTRUCTIONAL IRON 
and STEEL ; T RAI 

Demy 4to. 592 Pages. Price £114. net. Published by 
ROBERT ATKINSON (Lownpon), Pee — 
ESSEX STREET, TRAND, WC Bx3e9 
“ Abook will Till meobably te found indioper — 





Chatman ee 
one Grinding. —The Best 
Machine is the Devil satnanien, which t, which grinds to 
on Dost stock THE HARDY PATENT PI PICK COM- 
PANY, Limited, Sheffield, England. (Spl) 3x23 








ink Locomotives, 4or6 Wheels 


ate Bay RA yy a 


BUCKTON TOOLS. 


See Mustrated Advertisement last or next week. 


"ii" FORGINGS 8th 


14OW CRANK ABD OTHES SHAFTS. 
“INGE FORGE ©0., LTD., WIGAN. 


- HARPER'S LIST. 
PAGES XIV.—XV, 


FOUR WEEKES AGO. 


TUBES & FITTINGS 


AIRD’S PATENT 


DOUBLY SECURE FLANGED TUBES 
HIGH-CLASS 


BOILER TUBES. 
LARGE SIZE LAP-WELDED TUBES, 
PLAIN OR GALVANISED. 

GAS, STEAM, WATER TUBES & FITTINGS 


TUBULAR SEWER VENTILATING 
STANDARDS, &c. &o. 
JOSEPH AIRD. 
GREAT BRIDGE, 
STAFFORDSHIRE. 


Loxpox; 46, QUEEN VICTORIA STREET. 
(Spl) aa 

















THE EDWARDS 


PATENT AIR PUMP. 


Dec. 16th (page 64). (Spl) Bk9s 
3 and 6, CROwROOURE, OLD BROAD-STREET. E.C. 


YARROW’S 
WATER-TUBE BOILERS. 


aE ILLUSTRATED ADVERTI 
THIRD ISSUE OF EACH MONTH APNG 


POPLAR, LoNDon, °”"™ 








AIR COMPRESSORS 


SAND BLAST APPARATUS FOR, 


CLEANING CASTIN GS. 


TILGHMAN’S PATENT SAND 
TH, near MANCHESTER, ’axifea 





MINING TOOLS, ROCK BORING MACHINES, | 


Large stocks. ANT) DRILL STEEL, Prompt delivery | 


THE HARDY PATENT Ls Co., IAD., 
SHEFFIELD, ENGLAND. 





BLAKE’S SELF-ACTING 
RAMS AND HYDRAMS: 
For Rarsmxa WarzR. 


d. BLAKE, LTD., ENGINEERS, 
ACCRINGTON, LANCS. aa38l 





DOUBLE-ACTING 
OPEN VERTICAL 
MARINE TYPE 


STEAM ENGINES 


70 H.P. to 1000 H.P. 


MATHER & PLATT, 142. | 


Satrorp Inonwokks, nintine * 





ROBERT BOBY, LIMITED, 
BURY ST. EDMUNDS, SUFFOLK. 


PATENT SCREENIN' G MACHIN ERY 
STONE BREAKERS. 


BAXTER’S PATENTS ARE THE BEST. 
(Spl) mxl66 





W. H. BAXTER, LTD., LEEDS. 





CONSTRUCTIONAL IRONWORK AND GALVANISERS 
JOSEPH ASH & SON, 
Rea Street South, BIRMINGHAM. 





RSME S 


y LED, 


The Best 
BRITISH 
60, 


IN PREPARATIO: 


(Fleanings fre from Patent Laws of 


UNTRIES. 
By W. varani Inst. C.E., Fellow of 
Institute of Patent Agents 


| F. WISE-HOWORTH, 46, Lincoin’s-inn 


AIR COMPRESSORS, 
ROCK BORING MACHINERY. 


HARKER 
CANNON STREET HOUSE, fowbort, 5 yaaa 


W.C. 








COMBE BARBOUR LD 


BELFAST. 


‘SURFACE CONDENSER] ii 
PLANTS 


és (STEAM OR MOTOR DRIVEN.) 
| 





BK372 


‘peur Orrice: 52, LIME STREET, E.C. 


c beeen & ELEVATOR CO, 


ACCRINGTON. 


See Advertisement last week, 
\GE XL wall? | 





INVINCIBLE CENTRIFUGAL 


PRESSURE PUMPS 


being perfectly balanced without end thrust 
for Lifts to 800ft. IN ONE STAGE, 





| HIGHEST EFFICIENCY GUARANTEED 
FOR ALL CAPACITIES. 


GWYNNES LTD., 


, Cannon Btreet, London, E. cas 
MARINE 


‘VAUXHALL  «scuivetr, 
xoter cares LRONWORKS 


WANDSWORTH ROAD, LONDON, S.W. 2x30 


NEWMAN, HENDER &00., LD. 


ann 
Pte th nr. STROUD, @: a8, 


and W. 
Speciality. 











AND VALVES OF EVERY 
PACKED COCKS FITTIN 
be., to Admiralty req at og pad 


WOOD WORKING MACHINERY, 


J. = Baap Sawmill Engineers 
AL, WORKS, H HALIF Ni 
PAX, ENG. Qux395 














DRAWINGS, 


TRACINGS, MODELS or soupwas, o 


PHOTO-COPIES x sux rawr, LITHO. PRINTING. 


= LONDON DRAWING AND ‘TRACING OFFICE, 98, Gray s ae 
Manager, Jous B. 


SLEPHONE : No. 1011 Housorn. 


W.C. (adjoining Holborn Town Hall 
” TRLRGRA MB : Divipirorg, Loxpon, g 





ech aniost. aso ee VALU 
AUCTIONEFRS A ATORS, 


OUR AVERAGE ANNUAL VALUATIONS Exo 
SPECIAL RATES YOR PERIODICAL VALUATIONS, 


pakiNas, THAN HAMWATS. erie in of SLRCTRIOAL Una me 


pas Queen Viotoria-strest, London, F.C, ang 
A! i an London Sab Cera, Mansa, 


q 











A oh Partnerships, 
We invite confidential communications from ; 
FIRMS OF GOOD REPUTE 

ai ADMIT SOrvAme PARTNERS, or 


F uni wiki 3} ing 60 
Tom our ue experience—ex! over 
we aromsene services to really 


wishing to JOIN PURCHASE 8 
LISHED BUSINESSES ca ieare hear of sx a 
oot confidence, upon e and notif 
their req to the 
WHEATLEY KIRK, PRICE anp CO., 
46, WATLING STREET, LONDON, E.C., 
and ALBERT SQUARE, MANCHESTER. 


—— 








~ an 


VICTOR COATES AND COMPANY, LIMITED, 


Gale by Tender of Engineering, 


sciatey and BOILER em gat Going Con 7 
Lots exclust jusive of book debts Onder, ant 3 
weg STE EH of the Righ Hon. the oth of 


Lot 1.— old-established, extensive, and high class 7 
ENGIN KING WORKS, at 'Kavenhill- road, in the City of 7 


Lot. 2.—The extensive and modern FOUNDRY, knowns a 
« Lagan Foundry,” also at Ravenhill-road, in the City of @ 


Lot 3.—The old-established and Valuable BOILER WORKS, —— 
at, Princes (or Tort} Dock, in the City of Belfast. 2 
As Faw ots are at present occupied by Vietor Coates 
Company, Li. (in Mquidation| » 
nag) the PLANT and MACHINERY, fixed and mo i 
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or for any Lo tel An subject to to the Condit bs 
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poeas oe =e 7th day of January, Precam 

, also maps of the 


several 
Prat and Machi to each © 
bead ees for inspection and information, can be — 


obtal 
GEORGE canes. Be C.A., Receiver and Liquidator, 


uare 3 
Mesars, J. C. warren Solio, aoe ; 
street, t. Belfast, we 
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wer, col 

Upwards of six — Convenien = 

adjacent to a station on the Li and SW. Ry., withia 

20. a the Metropolis. 
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Factories (Watersideand Inland), 4 
WHARVES, ara, LAND, &¢.—Larges 
REGISTER, EROPOLD F Fanune aod SONS, 4 


Aueen Cl and Specialists in Waterside Property, 


Bank, E.C., and Kilburn. 2&7 
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well-si a b— - 
with 
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on lenoe for'n term of 80 years at 6 growed rem 


Teepe Farmer and Sons will 


L. by AUCTION EC., ou WE WED- 
NESDAY. pety 1 at or above 
PROPE RTY. in tn i, 2: 


clay a conditions of male of Mesa Hewlett, 
pia eae BB HES, 4 Greshau-tret, 





VALUATIONS. 
ood and Newland, 
VALORBS soa BUCO SE ee, ae 


Partnerships and Transfer of Businesses negotiated. 


Perismenteon ot Plans. 
ROBT. J. COOK AND HAMMOND, 
2 and INSTER. 
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